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ROHlAVLTt System Partll. 
Cdc th«t it i) of great Ailvantige to us, to know the 

■ whole Straaote of out oim Habitation ; we may i&> af- 
fitm. that there is fuch a Connerion betwixt the fcveial 
Paits of the Univerfe, ^tlci they have fuch a Dependance 
upon, and ate fo linked with each othet. that the grcateft 
P„t of thofe Erents which ate natuial. and which af- 

■ fea ui the ncareft, cannsfbc explained without a perfeS 
Knorfedge of the patliculat Conftitution of the Wocid 
and of every Patt of it, upon which they depend, as Ef- 
feas do upon theit Caufo. This Science is alfo of gteat . ■ 
VSninGawfh; becaufeitiscetmn, that we cannot 
have a Ktiia Knowledge of the Simation of difletent 
Oountiiek wiihwfcea to each otlier, without having Brft 
fettled the Place which the Eaith is in, with legatd to the 
othet Patts of the Univeife. , . n- 

■ , J. .1., 1 Since the Woild is the Woik, or rathet the Diver- 

ji«,.l Con of the Hand of God, who <:ould divide it into as 

if'J'J' many Parts a. he pleafcd, and dilpofe them in an in- 

""""' finite Variety of Ways ; it is impoITible fot ns to know 

the Number or Order of them, by any Reafon drawn 

from the Natuie of the Things thOTfelves; ani^ we can 

' know only by Experience, "''«'' °«'"" /°'!f,?; 

chciofe, out of thofe many Ways in which they might 

have been difpofed. We ought thctefore to conOder 

every Particular, as 6t as the Weakneli of luitnan Na- 

nire, adited by all the Helps of Art and Induftry, will 

■permit, that we may go back, as far as we are able, from 

Ec Effeas to the Caufes; and Brft take Nonce, how 

Thing! appear to us, before we make a Judgement of the 

Nature and Difpofition of thara. 



C H A P. II. 

General Ohferviaimt. 

,. jw * -T^HE firft Thing that we take Notice of, is the Earth 

E^,ii,fi- I which we inhabit, whofe Superficies Is interrupted 

./«, w,/- . divided by a gieat Number of Rivers, Lakes, and 

■;:r'^- ^tZ!J^l>,M.B«lk of Earth ajd water.,, 

feems to us to be immenfe, yet we are alTuted that it is 

bounded and limited, ((pr we know that a gteat many 

Perfonshave gone lound it dlifttent Ways,) and conle- 

quently, that it is of a certain Figute. ^ ^^.^ 
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Chap. >. ^Natural P«itosoPHT. 

2. This Fi^re muft neceflariJy conCft, eith«; o^ a x-T/m' 
great many pUin Superficies, br clfe of one particuiar Su- f^ " 
perficies ; if ic ctmiifts of but one continued Superficiesj ' 
that muft be a curved one. But the Ear± cannot be 
bounded by a great many plain Superficies, becaufe tbefe 
would meet in different Angles where the Superficiea were 
conned:ed t<^ether> fbme of which we cOuld not but 
take notice oij but we do not perceive any fuch Tbii^: 
On the contrar/j where-ever we are, the whole Extent* 
as fer as our Ey« can reach, appears plain and level. We 
muft conclude therefore, that the Earth is not tCTmina- 
ted by a great many plain Superficies, but by one conti- 
, nued curved one. And further, becaufe the Earth ap- 
pears equally plain every where, we have no Realbn to 
think, that the Superficies about it is of an unequal Cur-, 
vacure, and therefore we conclude it to be alike all over 
it, that is, chat the Earth and the Waters twether ate 
of ' the Figure of a Sphere or a Globe, or a mil. which 
is the fame Thing. 



CDDceminE m 

Sc; Varimu'i GetptMhy. _.._.. 
JWT. 1. and Tac^^it i ^j/rmem, 
'Still' (. tiioB. J. However 'a u 
cnaia ttui tfae Earth is nor exactly 
an4 truly round, bui itj Duimeter at 
the Equinoilial Circle is to ini Dia- 
meter through "■"" "-'— -- ' — — 



Bit 111. 



. AJ!r«> 



fiialt add here. 



« Earth i whidil 



lirr i-m lam the Side of j Mtimum. 
Secondly, "Bnai^e lie Saftrfi- 
i!ii »/ ibt Earth ii glehmi, ihi 
Head of a Travllltr goei a ItngiT 
Jimrmey (*«> hit Fill .- jfnJ hi aht 
rijei ta Htrfriiiit, sues a knitr 
' ■ ■ iMk, xhefi 
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Tturdl;. !f n Man ^§ei the nbtli 



•irimnfitinct of iht EarlVs Or* j 
he^Jtmiuj mkiithil HtadtraviU, 
tcttii that sfhii Fur, ij tht Or- 

trnflrnteeef a CiriU, wh^i Kaliut 
ihi Maa't Hrighi. 
Founhly. If a Viffil M 'f^*- 
T Wire lifiid tif pirpntduM/jTh, 
fon,i tf thi Water mijd tmlwually 
rmn mier, and jii the ftjjil wuM 
ii alwajifuU, vii. Bccaufe iheSii- 
perficiei irf the Water wouid alwa/i 
be depreHid into che Part ot a laiger 

riftiiiy. If a rifil fwli tf yVa . 

ihti^h Boni if it tan mtr, yit thi 
Vifftt mmU nt tifall, viz. Becaule 
the Superficies of the Water U railed 
romimiajly idio the part of i leii 

Wbetweicfbllowi, Sixthly, 7%at 
Ihtf/mt Veffel v,m h^d meri Vfa- 
liT at Ihi F»t if a Mimlmn Ib.m 
at the Tuf ; and mre ih a Cillar 

To which may he added. Laftiy. 
Thit tat Tbreadi tifm ahich inx 
Sleil "Balls haBg flrfiaMMlarly, art 
IKIfjrallil IP rathtthir, bnt Parti 
-f tvt RMJii.<; »hUh miet at the 
■ if ibi Earth, 
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'ff ROHAVLT's SxsTEM Partll. 

^.ofiheAir, ^. This Globe is every where furrounded with Air> 
mitt^si^l- ^^*3n<^ which, is chat immcnfe Space which is called die 
HeavenSj wherein we fee a vail: Number of Starsjamongit 
which we reckon the Sun and Moon. 
^.Ttariitri 4. The greaceft Parr of thsfe Stars continue always in 
,rwf w ^^^ ^^"'^ Phce wich relpeS: to each other, .which is the 
Fiaucii. Reafon why they are called fxeJ Start ; on the contrary, 
the other perpetually change their Place, and are there- 
fore called wandring Stars or P/aneU. 
J. Of ihi 5. The Number of thefixedStars which appear to the 
thefiZd^ naked Eyej is a Thoufand and Twenty TwO) fome of 
Si^rs. which have appeared but lacelvj and were unknown Co 

• the Antients i and they on the other Hand faw fome, 
which we cannot fee now. There are alfo fome Stars 
which appear but for a (hort Time, as that which was feeti 
towards the latter End of the Year- 1572, which at firft 
appeared brighter and larger than any of the reft, but &.- 
mLiilhing by Degrees , in about iix Months it totally 
difappeared. 
€. Of the (S. There are only foven Planets, the Natncs of which 
f^^'t atG) the SuTt, the Mkw, Mercury, Venus, Mars, Jufiter and 

Saturn. 
-7- vvhai a ' 7. The Aqtients diftinguilhed the Whole of the fix- 
CmptUatim gj ^X3SS into fevcral Signs or Conflellations, to which, 
without any other Reafon than . their own Fancies, 
they gave the Names of Beary Liim, Mermtudt Ser- 
$ent, &c. 
B, Thai a 8. Bfifides the Thoufand and Twepty Two fixed Stars 
gTiat many now mentioned, innumerable others may be feen through 
^ fe ft™ ^ Telefcope j ^ there may alfo be feen four little PJa- 
*/ iht hi\ ef nets which always accompany Jupiter at a fmalE Diftancc 
aTci/fipfi. jTjQm ^KCi, and I another little Planet always attending 
upon Saturif. 
y. Hiniiht 9- The Sun and M>on are the Principal amot^ die 
, :Fiantti may Plancts, and thefc are cafily known : But the other Pla- 
' **"*"■ jjecs can be known only by their apparent irrreular Mo- 
tions, and. by the Difference of their Light, which does 
not twinkle fo much as that of the fixed Stars. 
\n.rhiap- ,io. All the Stars. 4s well the Iixed,as the Planets, feem 
t"""' ^"i- to us, to defcribe a great many Circumferences' of [Mral- 
M'in'a- 1^' Circles, and to inove from the Eaft to the Wew. 

t.^mihir l!il/eFl<nitl,S(r.)Nij I ahoac Samm, as Ca/J!til ind Hmeid- 
there may be Teco wi:h i good Te- I ai haveobftrved- 
lofcgpe live fmall Pliattt muving I 

, ij.They 
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"Chap-j^ flf Natural I^hilosopbt. 7 

II. They perform their Revolutions 'in pretry near e- "■ *'''*'<" 
quat Timcsi aniJ rhe Tims which ihe Sun takes up ia ^^a/'Daj. 
going one Round, is called a natural Day, and is coid- 
tnoniy divided into Twenty-four Hown, and each Hour 
into Sixty Mhmtes. 



CHAP. III. 

ConjeHitrts how te explain the apfartnt Motions of 
the Stars. 

TtiESE Obiervacions being allowedj there have been \.rh,p,fi 
two Hypothefes or Suppolitions made,' in order to ^n°'i"S>'' 
account for them. The firrt is, that the Earth continues e^'.ILc, 
at Reft in the Middle of the. World, and that the whole ■« "™<- 
Heavens move round it from Eaft to Weft, and carry 
all the Stars along with them. 

2. The Second fuppofes on the contrary, that the Hea- 1. Thefmai. 
vens and the Stars do not really move round in Four S^""J'" 
and Twenty Hours, as they appear- to us to do; buij^jj^*f^ 
that they are indeed at Reft, and fecm only to move iitmnt. 
becaufe the whole Mafs compofed of Earth, Water and 
Air, and of every Thing which wc fee here, does really 
turn round its own Center from Weft to Eaft, 

5. The firft of thefe two Hypothefes or SuppoGtions, 5. rpsat- 
was maintained by ^rifiatlc, Hi^^archus-, Ptalemy, and a ^"'?"'^""" 
great many Philofophers. ^i,-^""'!' 

4. The latter Hypothcfis was maintained by Ec^hantet, ^ rfhawm 
Seieucus, Arijfafckui, PhiloUus, Plate, and the Pjthagore- 'f 'i" l^'ia 
ant. jirchimedei alfo fuppofes this to be true, in his Book "l"^""-- .. 
Entitulcd, Oftht Numhsr of Grains of Sand. This Opi- 
nion, after having been buried in Oblivion for many A- 
ges, was revived again by Capenactis about Two hundred 
Years ago. 

y. If we confider disfc two Hypothefes, we fliall find f.rtMii- 
that they will both equally folve thefe Ph^Enomena and '^Z°(iJ^[' 
general Obfervations ; for all the vifible Parrs of the wi//«tj:tn- 
Heavens will fe^m to turn round from Eaft to Weft •'"Pi'tSmc- 
in Twenry-four Hours, the fame in one Hypothefii as in "''' 
the other. Wherefore having as yet no Reafon to fol- 
low the one rather than the other, we ought to fufpend 
our Judgement with refped; to each of them : But be- 

"-* ...,;,^oogle 



ROHAVLTs SssTEM PartU. 
caufc we have undertaken to argue upon the particular 
Ph^Qomena, which cannot be done without being of 
one OfanioOj or takii^ Part with one Sidcj let us firfl: 
fuppofc the common Opinion to be the true one 



, C H A P. IV. 

Of the Figure cf the World. ' 
Of the principal PeifttSs Liaes and Circles, which are 
imagined to he t^en the Superset of it.^ 

, i.-^titfir- WJ^ cannot conceive any Body to""bc in Motion 
mir fjyp'''"- V V - without comparing it with other Bodies, to which 
k™^ii7to-- it is diiftrently applied. Nowupon this Suppofition, that 
tidmdihi the Heavens move, we muft neccflarily compare them ' 
""ifaf'JrSerf- '^^^'^ Something that we imagine to be beyond Uiem j and 
miFiimre. therefore we cannot but fuppofe them limited. And be- 
caufe Reaibn and Experience Ihow us, that a Body in- 
cluded within another, cannot move freely, if there be 
any Angles ott itsSuperBcies; therefore fince the Heavens 
appear to move very freely, we do readily conceive their 
Superficies to be without any. Angles, and 'confequendy 
fphcrical;' .and further, not concerning our felves with 
what may be beyond this Superficies, iHjt only taking 
all that is contained in it for the Vniverfe, we affirm, 
that the World, or the Univerfe, is of a Ipherical Fi- 
gure. 
t^oftbt£- 2. When we fuppofe the whole Heavens to turn round 
•™w circUs. every Day, and to finiih theif Revolution in Twenty- 
four Hours, we imagine at [he fame Time, that eve- 
ry Point in chem except Two, defcribe Circles parallel 
to each other, and thefe are called diurnal flr daily 
Circles. 
^.ofthiB- 3. Tbefe Circles are all unequal, and the lamefb of 
guamr. (hem is called the Equatary or the K^uimSial Cirue. 
4, lif the ^, The two Points in the Superficies of the Heavens 
pFniL"" "^i'^li "^o "°l^ defcribe any Cirdes at all, bur only turn 
about themfelves, are called the Tolei of the World. One 
of them, f is. that which is in the Pan of the Heavens 
vifible to usj is called the Arliick Pole, and the other the 

D,o,l..(ibyCjOO'^le 



Cbap'4' •fNATOEAt Pbilo^opry.' ' y, 

5. The ftrekjit Line which goes from one Pole to die T-ofiti ..41c- 
other, and paltes through the Center of die Earth, is ai- 'yyj^ 
led the j^xis of [he World. 

A 6. Since we can always fee one Half of the Heavens, 6. Thu W 

... in what Part of the Earth Ibever we be, if our Sight be ^'^*'' ">7 
\ not hindred by Mountains, or fome fiich Thii^ this is a „rf J!t^ 
Proof, that the Earth ia but of a very ineonliderable Hfviw 
Bigneg, compared with the Heavens, and that it may be 
taken for a Point, with regard to die vaft Extent of 
them. 

7. The Qrcle which ieparates the vifiUe Part of the 7; of* a^- 
Heavens from that which is inviiibie, is called the Hon- '"*"■ 
Km, which is different according to the different Parts of 
the Surfece of the Earth where we are. 

8. The T'oht of the Horhum, are two Points in the Su- s. o/,*, 2^ 
; perficira of the World, each of them equally diilant from "'"""^^f 

every Part of the Horizon ; that Pole which is over our 
Head-is called the Zemth, and the other the NivSr. 

(J. The Meridian is that Circle which we imagine to 9. oftbiHf 
pais through both the Poles of the World, and the Poles '''''™- 
of the Horizon: 

10. It is evident, that the Meridim alters, if we go to 10. r*4( tbt 
any other Place, which is Eafl or ifefi. f^nciniiu 

1 1. The Circles which we conceive to- pa£ through '",1„ ,^ 
the Poles of the World, and every Point of that Equa- •*<"- 
tor, are called Circle! if ©wA^arwu, cilu^^- 

' 12- Thoic Circles which we imagine to pals tbrou^ iiauiis^. 
both Poles of the Horizon, and every' Point of the Or- '** P-^ •^'^ 
cle. are called AT-imutht or vertical Circks. ■ '' 

13. Moll part of thefe Things are by Analc»y '5- ^tht 
transferred to the Superficies of the Earth. Thus the ^*j' *" 
Earth^r Equator, or Equiao^ial Line^ or in general the 
Line, is a great Circle which We imagine to be on the 
Surfece of the Earth direiSly under the Equator of die 
Heavens. 

14. Tiie Axif of the Earth is a Part of the Axis of the h- "/ (fe 
World, included in the Body of the Earth. ' Emh;^^ 

15. Tie Piles of the Earth are tiie two extreme Points ',j. ofiit 
of its Axis. Pi'tt'iftiH 

16. Th; Meridiims upon the Earth, which are alio called '/e'.o/ibM 
Circles of Latitude, are a great many Circles paflong throiKh CiVi^i ^z.a- 
the Poles of the Earth, and the fcveral Points of the E- 1^"^"^" 
■quinoSial Line, 

17. There is one Meridian upon the Earth, which 17. of iiu • 
Gecgraphei^ call the/r/? Meridian, and Ptolemy has been ^^ *'"'*" 
ufuaUy followed inj this, who choie for Uie firll Meridi- 
an 

D,o,l..(ibyGOO*^le 



>•' ROHMJLT's System Part II. Ij 

an. the Circle that paHes through the IJknd oS Hkrro, '■ 
one of the Canary Iflands. 
^ViU'u^' ^^" "^° know the Order aqd Number of MeridianS} it 
*i^,. is.cuftomarf to. reckon them fiom mfi ro Eafi. 

'ig. Oftht 19' "^ Circks of lajifftutk upon the Earth, are a great 
CncUi^Lm- toany Circles, which we conceive on its Superficies, 
■ ^'u'imt'. ^ ^ parallel to its Equator, they are on both Sides of 
this Line, and dimioilh as they grow nearer to the 
Poles. 
.Id. Hm nj 20. All the Circles whidi we im^ine to be, either in 
CKfc .( Jijrf- the Heavens or on the Earth, are divided into Three 
Hundred and Sixty equal Parts, which are called Dep-ea, " 
and every Degree is divided into Sixty Parts, which are 
called Msnutes, ^c. lb chat the Word Minute is arobigu- _ 
ous, fignifying as well the Sixtieth Part of an Hour, as - 
the Sixtiedi Fart of a D^ree. - 



CHAP. V. 

Of the chief Vfes of the Circles of the Sphere of 
themrUt. 



Vk?thf'i- T'^^ Bfiator m the Heavens, divides the Worf^ in- 
gmuer. ' -^ to Wo equal Parts; that in which the jirliiek Pole 
■is, is called the Northfrn Part, and the other is called the 
Southern Part. 
1 Amiinr 2- The Motion of the Equator is the Meafure of 
^Lfcjy Time, for we judge the Time to be more or lels, ac- 
cordii^ as there pals more or fewer Degrees of this Cir- 
cle. crols the Meridian. The Space in which there paf- 
fes filteen Degrees of the Equator, is an Hour ; and the 
. Space in which it paffts the Sixtieth Part of Fifteen 
D^ees, that is, fifteen Minutes, is a Minute of an 
Hour. 
J. 7*( firfi 3. The Horizon divides the World into two e<jual 
V^tf the Parts, which are called Memijpheres, that which is vihble 
to us, is called the upper Hejnifphere, and the other the 
irver Hemijpbere. 
A.^ntihir 4. When the Horix/m cuts any diurnal Circles, it is 3 
Vfii^ibi Proof that thofe Stars which are in thefe Circles rife and 
'"'^' fee; on the other hand, when it does not cut any> it is an 

..,„..,Goo;il'^- 



Ch:^. 5* fl/ Natural PHitosopHY." H 

Aliment that the Scars which are in thefe diumal Cir- 
cles, do not rife and fet at all. 

5. When any (rf thefe Circles are cut by the Horizooj t. ofthe s- 
the upper^Part is called theulwra^ j^nh, and the lower ^1^ 
Part the noHurnal Arch. jircha. 

6. The Quantity of thefe Arches, {hows us how loi^ 6.TiHVft^ 
tiie Scar which is in tbenb is above, or bdow the Ho- 'hf' ^rchet., 
rix/tn: ■ .. ' 

7. The Four Points Where the Mm£an and the £- ^^''^f'^ 
ijuator cut '^Horizon, arc called the Coronal Patntt. "'"'"• 

8. The Place where the MiriSan cuts the Horizon s. of the 
in- that Part .where the ArSkk , Pole is, is called the s^^,""^ 
North, and the Point oppoQce to it, is called the 

Soiak 

9. The Place where the Equator- cuts the Horixm on g-ofthiE^g •■ 
that Side where the Sun riles, is called the £«/, and -"'' ^'-fi- 
the Place oppofite to it, is called the H'ejl. 

iQ. The Place which is between any two of thoiei has J^'^^rJ**"' 
its Name from the Cotnpofitioii of tbofe Twoj thus j«o,,. 
the Place which is betwixt the North and the Eaft, is 
called the* Nortb-Eaft, that which is betwixt tbeNonh •Jieviiw 
and the Weft, is called the North-Wefi; that which is c^.^'" 
betwixt the South and the Eaft, is called the South-Eafi, 
and that which is betwist ithe South and the Weft, is 
called South-Wefi. 

11. The Meri£a» divides the Worid into two equal Ji'^f'-^'fi 
Parts, that which is on the Side where the Stars rife, is mtiL!^ 
called the Eafi, and the other the JVefi, 

12. The Meri^an divides the diurni Arches into two 'i- jfntihtr 
equal Parts, and therefore ihows, that the Diftancc of J^^J^' 
the Stars from their Rifing to their coming to the Me- 
ridian, is equal to the Diftance fioin the Meridian to 

riieir Setting. 

I J. The Meriiiiim determines the greaceil Altitude a- ^t-^iUrd 
bove the Horizon, of tbofe Stars which rife and fet ; ^„%i^° 
and both the greatell and the leaft Altitude of tijofe 
Stars which never fet, 

14. The Arch of the Meridian contained betwixt the J+-'y'*'*- 
Pole of the World and the Horixjm. is called the EU- pX'Zf,/ 
vation of the Pole, and lb Itkcwile the Arch of the Me- '*« %-ui.r. 
ridian contained between the Equator and the Horizon, 
is caUed the Elevation of tht Equator, 

,iy. Each of thefe two Elevatic^js, 'is the Couple- ^^^^^'Z 
ment of the other to ninety Degrees, riiat is, either of them CewfUmm ./ 
being taken out of ninety Decrees, the Remainder is the '*<«*o^rii 
«l<r. . ■ :Z?. 

16. 71k , 



is RO If jiVLT't System Tarcil. 

16. The VSi ig. Tit Cireki af Decbnaiioti ferve to fliow the Diftance 
^'^S«j5- °^ ^"y ^'^^ *^™ ^^ Equator ; for what we call the 
«. Dtelinatim of a Star, is nothing dfe but an Areh of 

one d thefe Circles ctHitained between the Star and the 
Equator. 

17. Thiuft 17. "Ilie Aximuths ferve to fliow the Altitude or 
^^iT***" ElcvaticHi of a Star above the HorixMh or how far it is 

diftant from this Circle. 

is. jtnuiktr 18. The firft Azimuth being that which cuts the 

v^tefthem. MsTtiban at right Angles, and from whence we begin 

to number the reft ; it is evident, that if we know in 

what Az^mah any Star is> we can ealily tcU whcic to 

find iL 

]f-y^^' I?- The terreprial Equator divides the Earth into 

firUiEnl- '*^ ^S**^ Parts, that in which the Ar£ikk Pole 

Mf. of the World is, is called the iHarth, and the other the 

South. 
%o.AKahcT 20. From this Circle we begin to reckon the I^ti- 
vfitfie. f^^ j^ (jjjj jjjg Latji^de of any Town or other Place 
pf the Earth, is the Arch of a terrejlrial MniiUan con- 
^ tained betwiicc fucb a Town or Place on the Earth and 
^e Equator. 
a\.Thjatht 2t. They who live in the tenefthal Equator, have 
m'pi^cfi ^^^ Zeniih in die celeftial Equator, and they who' live 
maiuih, at any Number of D^ees diftant from the terreftrial 
k'p'J!°Z£ Equator, have their Zenitb as hi removed from the ce- 
iiu usriKn.' Icltial Equator j and becauli there is always a quarter of 
a Qrcle contained between the Zenith and the HorixMi, 
this latter Circle muft necelilarily be as &r diftant trom 
the Pole, as the Zenith is from the cdeftial Equator : 
So that the Number of Degrees of the Elevation of 
the Pole above the Horizon, is always equd to the Num- 
ber of the Degrees of the Latitude ^ wherefore if we 
know one of thefe, we know the other alfo, 
ai. Ho» n 22. In order to find the Elevation of the Pole, above 
■^w^(i'. '^^^or't^^' we muft obferve the greateft and Icaft 
Feiiii^tht Height of any Star which never fets, and iKilf the Dif- 
Htnx.m. fcrence, of thefe two Hckhts, added to the Icaft, or ta- 
ken from the greateft, will give the Elevation oi the 
Pole, 
«3. ^A £<- 23. Thus we obferve at Taris, that the leaft Height of 
"**• the Star next to the Pole above the Horizon is 41S Degrees, 

25 Minutes, and its,greateft Height 5 1 Degrees, ay Mi- 
nutes. The Difference of thefe two He^hts is 5 De- 
grees, the half of which is 2 Degrees 30 Minutes, 
which added to the laaft> or taken trom the gtcaieft 

. .........Goi^f?"'" 
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Hei^t, makes 48 Degrees, 55 Minutes (or the Eleva- 
tion of the Polcj and confequently this is the Latimde 
at Paris. . ' 

34. It is to be obCerved] that if a Star be at its leaft 14.11^ ib 
Height above the Horizon at a given Hour, it inuft '^^^'^^'^^^ 
cribe half its diomal Grcic, bcwre it come Co tts greateft Ug °£ei1- 
Height; and becaufe this will take up twelve Hours, it •"»«"■'?'■*- 
is evident, that the Star ought to be vifible all that Tinie, ^"^|^'' 
which ihows, that fuch Owervations cannot be madebut 
in the long Nights of the Winter. 

2<r. The Ule of thejfr/? Meridian, is to cut every Cir- ir. Ifc ur* 
dc of Longitude in a Point from whence we b^in to %/^J^ 
reckon the Longitude of every other Point in that Cir- 
cle. For what we call the Langituds of any Place upon 
the Earth, is nothing elfe but the Arch of any Circle of 
Longitude, containra betwixt the firit Meridian and that 
Place, counting imrn Wef to E-a/? .■ Thus we lay, that 
the Longitude of Paris is.a^ Degrees, jo Minutes, by 
which we mean, that the Arch of rhe Circle of Longi- 
tude which paffcs through Pans, and is contained between 
that City and the firft Meridian, is 25 Degrees, 50 Mi- 
nutes. 

a6. The Circbs tf Latitude and the Cireks of Langftuje, ifi- ^V ^* 
interfcifi arid divide each other mutually. And indeed if jf2nS»k' 
we fuppofe, that there are Three hundred and lisrty Se- * 

mi-circles of Latitude equally diftant from each other, an^i 
One hundred and eighty Circles of Longitude equally di-; 
ftant from each other alfo, they will diviae each other 
by their Intcrfeftions inioDegress; fo that if any Town 
be upon the Thirtieth Circle of Latitude, this Ihows it 
to MVe Thirty Degrees of Langituiie ; and fo likewife, if 
it be upon the Fortieth Circle of Longitude, reckoning 
from the Eauator to the Pole, this fliows it to have For- 
t^ Degrees of Latitude. 

27. Befiaes thefe panicular Ufes of the fcveral Circles 17- The ge- 
of the Sphere now mentioned, there is one which is JUT^^ J-^ 
common to them all, and which ought principally to be , 
conlidered in this Place, and that is, that all ol- them to- 
gether, do firft help us to determine the apparevt Motiott 
of every Star, by which Means we come to the Know- 
ledge of their true Motions. Let us firft examine that of 
the Sun, the Properties of which ought to be enquired 
into, before we confidcr thofe of the other Stars, as bo- 
ing molt neceOary to be known. 
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CHAP. vr. 

Ohfervatiom tAom the Sttn's Motion* 



uThtfrfi 'T^HE Sun (cems to us to delcribe every Day from 
'**™"'™- 1 Eaft' to Weft, a arcle parallel lo the Equator. 
a,,7itfiioBd s. We obferve; that the Sun does not defcribe an ex- 
fUnomnim. ^ Citcle evcty Day fucceflivelyj for it does not rife pre-, 
cifel^ in the fame Point of tlie Horizon any Day, that 
it did the Day before. 
^ l&iWri .3. The Sun fo alters its Coiirfc) in paflii^ crofi the 
, ''«»"«««''■ Horizon and Meridian, as . to make a great many Revolu- . 
tions in the Northern, and a great many in the Southern 
Pares of the World. 
^.Thtf„mih 4; There arc certain Limits in the Horizon, and in 
P4*pMiH«.». the Meridianj which the Sun -never pa£les ; thefc Li- 
mits in the Meri^an^ ' are Twenty three De^eei and a 
. Half diftant from the EquaTOr on each Side. 
^Thififii' ^. When the Sun rifes near either of thefc Limits, 
J*«Huoei>oB. (jjg p]j(.g of jjj rifing, and alfo that where it crofles the 
Meridian, is le& fenfibly altered> than when it is near the 
Equator. 
fixth 6. The Sun moves flower from Eaft to Weft than 
the fijjed Star^ as is eafie to be obferved ; for if at any 
Time we fee a Star in the Meridian, two or , three 
Hours after the Sun is ict, and look upoi} the lame Star 
a Month after, at the fame Hour from Sun fet, the 
Star will be got Thirty -Degrees diftant from the Mc- 
, ridiaiL 
7.3%trtwth y. The Sun appears bi^er tn the Southern Part dian 
■""™"°"' in the Northern. 

»; m liihih 8. The Sun makes feven or eight Revolutions more io 
tkmntmoHn. ^^ Notthem than in the Southern Part. 
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CHAP. VII. 

ConjeBurts hm; to explain the PbMtmtna ef the 

svjsr. 

LET us imagine in the Sphere of the World, a Cir- \-°f!^/^ 
cle, whofe Poiition is fm±, that cutting the cxkftial e'c^,;,/,! 
Equator in two Points diametrically oppoiite to each o- 
ther, it makes with it an Angle of Twenty-three D^rees , 
and a half: This Circle we fiiall henceforth call the E- 
eSptkk. 

2. Let us imagine further^ that the Sun ia £} carried t-ofih, 
from Eaft to- Weft by the common Motibn of the ^^'^J"f" 
whole Heavens, that whiUl it goes once round in this man- 
ner, the Place of the Heavens in which it is contained 

(and which may be called its ownpardcular Heaven) car- 
■ ries it from Weft to Eaft in the nane of the Eclipdck, 
in which it advances near a Degree every Day, ic a 
Circle whofe Circumference is not every where e- 
qually diftmt from the Earth, but is a litde nearer 
it in the Soudicrn Part of the World, than in the 
Notthern. 

3. This Circle, whofe Center is_ different from the vOftht 
Center of the Earth, is called the Su^ excmtrkk OrBit : ^I'q'^I'' 
That Point of it, which is at the greateft Diftance irom s«d ./ft, i, 
the Earth, is calledjhe Apogaum, and that Point which is ^"« «J 
neareft, is called the Pm-z^^w. i'''««(», 

4. By means of this Hypothefis, of which Hifpardus ^.Thhu 
was the Inventor about 120 Years before the Birth of ^n«^'' 
our Saviour ; not only all the Phainomena^ which we ^fiij","ta 
Juft now mentioned, niay be accounted for, but 'all '*'^4*»iim- 
tboie likewifc, which may be here or elfewhere ob- "■* 
ferved. 

5. And firffl, becaule the whole Heavens move round s. whj ihi 
from Eaft to Weft, it is evident, that the Sun muft ■f"/'™'" 
lilcewile move routid in the feme manner, and defcribe fi^ts^. 
a Grcle parallel to the Equator. 

6. Seconjly, Bccaufc the Sun goes forward near a Dt- s. why it rt~ 
g^ee in the Ecliptick every Day, it muft change its De- ^p^^'f""^ 
clination evo'y Day, that is, its Diftance from the Equa- Hirhm. 
tor ; and confequently it muft rife every Day in a diffe- 
rent Place, and never crofs Che Horilon two Days tc^- 

ther in the lime Point. 

j.thirS^i 
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7, 1% it 7. 1hir£y, The Etlipikk extending it Telf both into the 
Jifcrihiich- Northern ajid Southern Pait of she Worlds the Sun in 
tfe'w"(if™ pa'ling through al! the Degrees of it, muft neccflirily 
miSimiktm mate a gtcac many Revolutions on each Side of the £- 






quator. 



t.FFiythtri 8. Fourthly, And beciofe it never moves out of theZ- 
"^™ (fytki, it can never be further diftant ^om the Equator, 
tMitihSm tiian the Ecliptidt it ft^is i tberefbre diere are certain 
lifii. Limits boih in the HoHxjm aod MeriSm, beyond wbtdi 

it never miles. 

^Yvkjthe 9. Fifthly, As the Pofitionof theOrcumfcrenceoftbe 

f^fit't ™L- E'^'P^'^'f *" ^^ Heavens now is, the eicreme Part* of 

««'of jjtfi^ d»e ^me Degree, are not fo unequally diftant from the 

mdStHmg Equator, in rfiofe Placps of the Ecliprick which are fur- 

wu^r *^^^ '"'"* it, as in thofe Places where tbefe Qrdcs in- 

terfefl each other. Wherefore the Sun ought not fo fen- 

fibiy to alter its Diftance from the Equaeor every Twenty- 

fcur Hours, when it is near thofe , Points where the Eclip- 

tick and Eqainodial Circle are at greaieft IMftance> as 

when it is near where they intcrfed ; and confequently ic 

mull at that Time iefs fenfibly alter its Place of Riling 

and Settirw, and croHing the Meridian every Day. 

to.vrfytkt 10. Sixthly, The Motion of the Sun, fit)m Eaft to 

fy^^^ Weft, ought to be fo much flower than that of the 

£*/Jrt(7y. fixed Stars, as it advances every Day Cowards the 

tit, {"^^- Xr. 

ti-yytytit "■ Seventhly, The Sun beingnearer the Earth when it 
Sad^tat, is in the Southern Pare, than when it is in the Northern, 
^^JTihaiat " ou^t to appear b^ger in the one than it does in the 

tibtr Tbmi, Other. 

la. Win tht 1 2- Eighthly, Becaufc there is a greater Part of the Sun's 
»m iifiriici Exctntrkk Orbit contained between the Equator and the 
^Ji^Tte*" ArftickPde, than between the fame Equator and theAn- 
Ktrihen tardtick Pole, therefore the Sun has more Degrees to pafi 
thtnisthi through, and confequently more Revolutions to make 
Xjmi™ ■ in the Northern, than in the Southern Parts of the 

World. 

t^.vyhythe 13. Now if we Ibc^ Upon an artificial Sphere, which 

~^i*" "' reprefents the natural Globe of the World, we Ihall fee, 

^Ciaib. that amongft all the diurnal Circles which the Sun -de- 

fcribM every Day, it is the Equator only which is cut 

into two equal Parts by the Horh.on, and that thofe Qr- 

cles which are on the Northern Part of the World, have 

the Diurnal Arch b^gcr than the No(3urnal, and thofe 

on the Southern Part, have on the contrary, the Noiflur- 

-nal Arch bigger than the Diumalj whence it necelJ&rily 

fot- 
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follows, that wheathe Sun is in cbe Equator> the Days and 
Nights tnull be equals when the Sun is in the Nortbem 
Pares, tbe Days muft be longer than the N^hcs, whenie 
is in the Souuiem Parts, the Nights oiuft be longer than 
the Days. 

14. We fliall alfo fee, that the Difference becwixc the 14. rPuct 
diurnal and noftumal Arch of one and [he iame Circle, is ib " ""f^'f 
much the greater as the Circle is further diftant from the ^f""-* 
Equator j whence it follows, that the longeft.Day muft 

be, when the Sun is ac ics greatcil Diftance that it can 
be from the Equator on that Side where the viable 
Pole isj and on the contrary, tbe fhorteft Day mull 
be when it is fiirtheft diltant towards the inviUble 
Pole. 

15. If we place the two Pc4es of the artificial Sphere if. iki ik 
in the Hmzen^ in order to reprelent the Situation of the ^V ""^ 
natural Globe,' with reipet^ to thofe People who Uve in ^'iiJ^,^^ 
the Equinoddal Circle, we ihall fee that all tbe diumal » t*™ •*• 
Qrcles are divided into two equal Paris ,• and there- ^J^ '** 
fore to th<rfe People the Days ise always equal to the 
Nights. 

16. We may obferve alfo> that the (iiTtber Miy Place 'S.nifi^ 
is diftant from, the Equinoiiiial Line, andeonfequently the 'Jm^d%m 
higher the Elevation of the Pole be, lb. much the gieater tin Efuur. 
alfo will the diurnal Arches be, than the Nodunal, on I^J'^"*"*™ 
that Side where the Pole is elevated ; Whence it follows. ' ^'' 
xbat when the Sun defcribes thefe Arches, the Daysought 

to be longer than the Nights in propordtHi to theDiJtance 
from the Equinoiflial Lbe. 

• 17. The diurnal Circle, which the Sun defcribes when ij-i^'titrt 
it is at the greateft Diftance from the Equator to- '^™,S^ 
wards the vifible Pole, being diftant from tbe Eqm.- Hmniimg, 
tot 23 Degrees and 30 JiSnutet, it follows, that it is 6i- '^' ''"J-'- 
ilant from the Pole of tbe World 66 Iksrees and 30 'plZtif^' 
Mmtes. This being fo, ihofe People who are in the La- Dtfjui 3* 
tirade of 66 Degrees and 30 Mmutes, which is the height ^'!""'- 
of the Pole to them above the Horizon, muft ncccflaci- 
W fee this whole diumal Circle; whence ir follows, that 
they have one Day Twenty-four Hours long, 

18. By elevating thePole of (he artificial Sphere above,i8.i*«»*ii/» 
the Horizon to the Zenith, fo as to reprefent the Situa- J^ 't'p^ 
tioD of the natural Globe, with regard to thofe People *«« « c*/ 
v/ho live upon the Pole of the Earth; we fhall find tbe andtt^ii 
Cxleltial Equator to coincide with the Horizon; md t.fk.'*^** 
therefore, fo long as tbe Sun is in that Fan cf the 
World, where the Pole is elevated, it will be always vi- 

V61.. U. B fibU . 
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fible to that People, that is, it will beDay all thatTimej 
add on the other Hand, as the Sun will be invifible as long 
as it continues la the other Part of the World, it follows, thai 
their Night will be very near as long as their Day was, 

10. mat It). We imagine the EclipCick, as we do all the other , 

lii Zi£ni Circles of the iipberej not to have any Breadih ; but we 

"■ take a Breadth of fix Dtgrees on each Side of die Edip- 

■ tick to compofe a Breaddi of twelve Degrees, to whidi 

we give the Name of ZoSatk ; ia that we may iay, the 

Sun is always in the Middle of the ZoAiack. 

a^. Of the 20. This Circle is commonly divided into twelve e- 

'**'" *i"'- qual Parts,' which are called the Twelve Sigm, the order 
of which b reckoned from Weft to Eaft, banning at 
the Point where the Equator ^nd Ecliptick interfeft 
each other, and where the Sun by its proper Moti- 
on, paflfes from the Southern to the Northern Parts of 
the World. 
SI. Oftht II. The Names which the Antients thought fit to 

%i^!°^''" 8^'^ ^ "^^^ S]^s, arc, Arks^Tanrus, Gevmi. Cmcer,Le<i, 
• ' yirg9, Libraj Scerfio, Sagittarius, CaftitormSs At^ams^ 

and ^ifi^- 

ai. yvhau 32- Thefe Names are taken from the twelve Cimftellati- 
iS^ ons which were in thefe Signs in Hipf^chuis Time^ but 

™ " they have changed their Places fo much fmce, that the 
Conftellation cafled Ariet, is got out of the Sign Aries in- 
to that of Tawus, and fo of the reft. 
■i3.qf(feE- 2;. There are Four remarkaUe Points in the Edipticlb 

^^J*' Two of which are in thofe Places where the Ecliptick 
and Equator inrerfed: each other, which are called the £- 
fuinoiHal Points in particulu, becaufe when the Sun is in 
thefe Points, it i; the Equinox, that isi the Days and 
Nights are equal. 
"^ "^'^ 24. The other two Points are in tbofe Places which 

Sti/hcu. JJJ.J. (^[.[iiej^ iftant from the Equator, and are called the 
Socket, diat is, the Points where the Sun fcems to ftand 
ftill; not .that when it is got thither, it does not move 
as ufual, either wkh that Motion which it has in com- 
mon with the Heavens from Eaft to Wdl, or with its 
own proper Motion in its Heaven from Weft to Eaft; 
but becaufe it does not ieem to advance either towards the 
North or the South. 

' ifOf* 25. When the Heavens turn round in Twenty-four 

tmTnfiiii. Hours, the Solftitial Points dcfcribe two Circles parallel 

to the Equator, which sre called the TVofitkii that is cal- 

^ ' ' led the "Ro^tk of Comer, which is defcribed by the firft 

Pmnt of the Sign Cancer ^ and that is caUed the Tr«fick tf 

Cm- 
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C^prieorn, which is dcferibed by the firft Point of the S^ 
Capruom. i ' 

2fi. As the Ecliptick is Tumty-thret Deffnt and a -li.OfAt 
Hatf diltmt ftom the Equator, fo are the Pples of the '**" ^''^■ 
Ecu^ick as tar diftaric &om the Poles of the World : 
Whence it follows, that by the diurnal Motion of the 
Heavens, the Poles of the Ecliptick maft defcribe Qr- 
des parallel to the Equator, which are Twenty-tbree De- ' 
grm and a i&4^dillanc from the Poles of the Worldi and 
thefe arc called the Polar Orclts. 

27. If we transfer the two TVopickt, and the two Polar 17* Ofihi 
Circles to the Surface of the Earth, it wtl! be divided *~'' 
into five PartSj , whidi are called tbe five Zomi ; that 

which is contained between the two Tropich, is called 
the Tbrrid Ztme^ thofe which are contained between the 
TYopickt and the PoUr Circles, are called the Thxferate 
ZoMefi and tbe two remaioitig onesj each of which 
are comptdiended si a PaAw Circle, are called tbe fri- 
pd Zows. 

28. The Time in which ±e Sun goes through the whole a8.0f«rMr, 
Edipdck, is called a Tear, and is 365 Days, 5 Hours and '^'^^g,^ 
about 49 Minutes. / 

2j). That this Year tn^ht obtain all over the Soman »s- *>/ '*< 
Em^re, and that die ^ .Hours and 49 Minutes, which i^"|^7/i 
Ac common Year confilb of above ;tf<r Days, might u-uniuiff. 
make the leaft Error that could be; yuHtit Cefir ga- 
poin^. that for the ' future, every fourth Year ihould 
ctHiftft cf 166 Days j by this Means, the Year would not 
be above dcven Minutes, or thereabouts, longer than it 
fhould be j which was thought to be an inconfiderable Error. 

30. However, ±is Error fb incrcaled by little and lit- 1°. of iht 
de in length of Timc^ that whereas in the Times '^^^^ 
of the firft Chriftiatit, the Son entered into v?r;w not till 
the Twenty-firft Day of March, Fifteen hundred Years 
after, it entered tbe Eleventh, which is ttn Days differ 
rence : And this was the Realbn o( Pope Gregory the XHFs 
ordainitw;, that this Errour of ten Days fh<»ild be taken > 

out of die Year 1582, lb that intlead of confifting of 
565 Days, it fiiould coftiift only of jjy : And becaufe in 
length of Time the fiitne Errour would happen again, , 
if there were no R^ulation made, be appointed, - that 
in the firft Year of every Century, except every Four 
hundredth Year, die intercaltted Day ibould be left 
Out 

B2 31. As 
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^.rvhitke 31. As the Et^lifh and lome other Nations have not 
DMritfUt- recdved this Alteration, fo they differ ten Days in the 
^'^"m Dates of [heir Letters. Thus when we reckon it the 
Naiimt tht Twentv-fifth of J/muarj, they reckon it but the Fif- 

pet, 5*. The Time which the Sun takes up in pafling 

!|i.Of(ie through the Signs, jiries, Tauria andGwwW) ts called the 

^™«" Firfl Stafin of the Year, or the Spring i and as die Sun 

, is taind to be in the firft> Point of juries, about the 

Twenty-firftDay of AfrfTirAj the Spfing b^ins upon that 

Day. 

ipOfite 33- '^^ Time in which the Sun paUb dirough the 

Snmer. Three following S^ns, vw. Cancer, Leo, and Virgo, is 

called the Summer j and b^ins about ihe Twenty-firft 

of June. 

i^ofthe 34. The Time in which the Sun pafles through the 

''*"*™- Signs, Lihra, Scorfivs, and Sagittarius, is called the Au- 

tunm, which be^ about 5ie Twenty-third of S^- 

tember. 

^f.ofihi ' 3;. The Time which the Sim pafles through theSipis 

rfiaitr. c^icom, Ai^uariut, and Fifcei^, is called Winter, and be*- 

gins about the Twenty-firft of December. 

3«. ne Fai. 3<S- We find it hotter when the Sun is near the Sum- 

fiy if thi- mer than when it is near the WioCer Solftice ; which has 

fi^'^^ii' ^™ hitherto attempted to be explained, by faying, that 

far ill trial ^^* R^y^ of ^^ ^i^" ^ ^^^ oblique upon the Sur&e of 

hntiritiSim- (he Earth, in the Summer than in the Winter. But this 

rrla".'" Opinion appears very improbable, if we contider that the 

Superficies of the Earth is not fmooth like a Looking- 

• Glals, but very rough and unem^ fo that die Rays 

fell perpradicular upon as many Places in Winter as in 

Summer. 

j7- Ttetmt 3?. ^^''e may with more Probability lay, that the Su- 

'■Zi- P^^'^^ °f *^ ^ '" which we live, when it is at the 

Smn^"han Height of about two or three Leaguet, where there is 

u rt^mer. ijevcr any Winds or Clouds, is perfedly fmooth and e- 

ven, liice all other Liquors which are not inMoticm; 

» and as it is the Properwof the Kays of Light when they 

are about pafling out of one, Me£um into another, rot to 

enteral! of them, ' but to be refleded in a greaterNum- 

bcr, 

KniyAn) Toihiiwe n._j __ 

■ ihe more oblique the Rays fall 1 be- 
fide; tbeii being tundted by ReS«fti- 
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ber, as they fall more cbliquely; ic followsj that tbere 
muft come a greater Numbervof Rays to us, when the 
Sua is near the Summer, than when it is near the Win- 
ter Soiilice. And from this greater Number of Rays 
which come to us at that Tune, ariles the Heat which we 
feel in Summer. 
58. Hence we may conclude, that the nearer the Sun 3S.iSnw*r- 

?iproitches the Zenith of any Place, the hotter it is : ,""t*^'Sr 
bus, becaufe it approaches nearer the Zenith at Rome, qma,aui 
than at Fmis, therefore we find ic is hotter at Rome than -^'"f' {***«- 
at Paris: ■ "I " "' 

39. We may conchide alfo, that it is hotter under the 39-T*«»fV/i 
Equinodtial Lin^ than in any other Part of the £arch; ^^^f" 
as well, becaufe iJic Sun pailes twice in a Year through Lhk. 

the Zenith of thole who live there, as becaule it is 
never {q kr dilbnt from theii Zenith, as from that of 
others. ' '. 

40. Howevetj jt may lb happen, that Experience may +o- '*?<»- 
leetn to cofitraiiS: this Amument i for there may be, '^ ^'* 
in fome Places, paniculir Caufcs which may augment m^ifim, _ 
or diminifh the general Caufe. The particular Caules -^"'«""' ™ 
are thefe Three; the Winds, the Quality of the Earth, 'cj^"" 
and the Situation of it. For, Firfl, It is certain, that 

the Winds- which blow from the Sea to the Land, mutt 
very much abate the Heat. Sicomtiy-, The more Jandy 
the Earth is, the fewer of the Sun's Rays does it al>- 
Ibrbj and conlequently, beftdes the Heat which they 
caufe by fellit^ diredly, they muft alfo increafc the Heat 
of the Air by being refleded. I-^ftlyi The lower any t 

Place is (provided the Sun comes as much co it) tbegrof- 
Jer and thicker is the Air, which therefore caules us to 
feel the Heat more, 

^i. When the Sun's Motion is once eftablifhed ac- ^'-Hi-w 
cording co the Rules of Geomeiryjic is very eafie to make of/^jJi^ ' 
Tables which fliall ihowin whac Point of the Ecliptick nfiD*!. 
the Sun is every Day : There are alfo Tables which con- 
tain the Declination of every Point of the Ecliptick, fo * 
that we can know exadtly the Declination of the Sun e- 
very Day ac Noon. 

B C when ihry &n p«rpenilicukr- | fill abligu?> thry lalce up 1 luwr 
ly, IK all of ihem I Super&c'iM DH, »nd therefore caifc 
Tib. XVU. xeixivti t^ the Su- 1 Irfs Heit; becaufe [bey »re thin- 
Fig, 4, ptrtcieiSGi but when 1 ner. 
-the liune Kiys M O • 

B 3 43. Hence 

. D,o,l..(iby(^OOgle 
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41. fli» rt 4a- Heoce we may eafily find the Latitude of the Place 

^tS'J^ where we are any Day of the Year, provided the Air be 

'iL^i^, ^^''- ^o'' ^^ "^"^ °"^y ^^^ che'Meridian Altitude of 

m m. the Sun with aa Inftrument, that is, its greatell Altitude 

. that Dayi then if the Sun be in that Part of the World 

where the Pole is iavifiblcj add its Dcdination to the 

Meridian Altitude; orif it bcin that Part of the World 

where the Pole is vilible; fubdudl this Declination irom 

the Meridian Altitude, and the Sum or Difference wil be 

the Altitude of the Equator) the Compliment of which 

• » to 90 Hegxeet is the Elevation of the Pole, which is equal 

tp the Latitude fought. 

43.0/ t»( 43. > Hence we may ali^ find what the Latitude of any 

f^"''*^Place muft be, that the longeft Day of Summer may be 

tie JJmitr of a given Length : Whence we may determine the Big- 

t/ thorn. ncfi of every Climate : For by the Word Climate^ we 

mean] a T^tiB of the Earth amprehenJed htt-wixt tvM 

Cireks parallel to the Equator, at Juch a DifiaiKe from 

eath other, that there is half a* Htur's Difftrence tetiuteh 

^ the longefi Day rf Summer in the oae, and the bngefi Day 

<f Svmmer in the other. 

44.7»j/(bre 44. The furihcr we go from the EquinoOiat * the 

friTmea^ fflore tfac longeft Day increafes, till we come to the Po- 

^^"'lar Circle, where the longeft Day is Twenty-four Hours ; 

Efm^orm^d that 



I . Heau ae wj alfi fad, tcc.) 
The gmcelt DcdioaHoDof the Sun 
bdnggiren. For when die Sua li- 
fes inme IrofiLl', we may imigine 



._ . ..-juioned Declin^ii. . 
Pali i and the Ibugb: Aliicude of 
xht PoUi lad rite Aicti of the Huri- 
»M conriiiiAi bftWHo tbe Sun and 
ihe Point wbe» lie Mniiiau cuti 
ibe HtrUm in the Korthern Pinj, 
aiclieiJdet. 'Now in itiis Tmngle,, 
die Bile ii given, and the acute An- 
. gle at ihe Pole ii allb pven, by 
swans of the adjoining oScute An. 
ele, iM. half the given Lengib of 
Ute Day, convertnl into Degreei. 
in the li^iooiHal Line ■ from whence 
may be found tha Aliinide of the 
Folefbogbt, SolikewifetbeLength 
of ±e lohgeH Day may be loundi 
if the Altitude of the Pole be given. 
Bntif wc would know the Length 
of ibe continual Dayi. in ihoie Pa- 
cea n4|ich are within the Polai Cir- 
(detiu'c in the Mmlhlj CSnuiii 
tB»e 4ri. 4; «/ liii C*^.) wc muft 



Qike die Altitude of the Pole oat of 
ninety Deneei, and the Remiiiider 
will be the Declination of the. Be- 
ginning of that Aich in the Eclip- 
ijclc which ii alwayi elevated above 



■, will maie th 
Lichi that is alwayi viGble ; how 
>nfftheSun Is moving throu^ thii 
ireh ; muft be hid bv computing hii 



jnnnual Day, may be foutul tha 
Akitudeof the Pole in any of thels 

1. Th, ™« th, lant^JI Daj .W<4- 
fii, ice) Not only tiie lonEcr. but 
the moTe unequally longei aUb, as is 
nndent from the following ^riicU. 
In otdet therefore [oexplainthiigieai 
Insjialicy of the Qimaiei, let ui 
fuppafe a great many ibUami Hori- 

an equable Morion from that which 
is called the rij*( Hm\at ; It ij e- 
videnti difl all ttiele BtrhMt !>^ 
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that is, twelve Hours, or Twenty-four half Hours lof^rr 
dian under the Equator : Whence it fUlows> that there 
muft be Twcntj'-four Climates, betwixt the Equinodial 
aad the Polar Circle i and becauTe the longeft Day at 
Parii is Sixteen Hours, that is. Eight half Hours lon- 
ger than iiader the Equiooflial Line,- diereibre Parii is 
Stuate in the End of the Eighth, or the Beginning of the 
Nkuh Climate. 

45. When we go beyond the Polar Circle towards the ^,.iUmi» 
Pole, we ihall find a very great Increafc of the longeft fj^"^ 
Day of Summer; wherefore in thofe Places, we mean^,»^,')|^'pj 
by the Word Qimate, a Trad of Land, coa]{Kchended ibOnU. 
between two Circles, parallel to the Equator, at fuch a . , 
Diftance from each other, that there is a Month's Difie- 

rence between the longeft Day cf &unmer in the oncj 
and the longeft Day of Summer in the other. Nowbe- 
' caule ac the Pole it felf, it is continual Day for fix Months, 
therefore there are fix Qimates betwixt the Polar Circle 
and the Pcde. '' 

46. As many Climates as there are betwixt the Equi- 46. w)^ the 
no^dal Line and one of the Pt^, fo many ought we to ■'""'^ '''" 
imagine betwixt the &ne Line and the other Pole; ^'Jl'cu- 
wboKC it fdlowSf thlE there are lixiy Climates ki all. mMtitttbt 
This docs not indeed agree with the Writings of the Afl- **''*^- 
tients, wbo did not reckon near lb madyj but the Dif- 
ference arifes from hence ; that they confined the Word 
Qiraate tothe hs^itaUe Parts of the Earth j andbecaufe the , 
Zones Cowards the Antardlick Pole were unknown to them 

and eftflemed inhabitable) as well as the torrid Zoncand 
the Northern frigid Zone^ therefore they reckoDCdbutave- 
ly few Climates. 

their Interferon) vtth the Senu- Circlet to form C^Wi in ibe&ne 
circleof rt>e TVsp'i* thai ij cleviring, 
will farm Chrrii d'dtaDi from each 
Other by fodi unequal Arched that 
tbole ct them which are fotmed by 
ibe moft oblique Ho'iiuiiiiTeagrnt 
deal funhcr diftant from each oiher> 
than thofe of them which are form- 
ed by the leafl oblique HmiMW ; 
much after ihe&me minner. u die 
Archei contained between the Ex- 
tremeetit two Churds at (bm« Dillance 
ftomihe UiameuT of anyOrcle.are 
greater than ihoft between two Chirrdt 
It the lame Diftance &om each richer, 
which ire nearer the Diameter. By 
' the lame ^miliiude, may that other 
Inequaliiy of the Mtnikly Climaiti 
beexpUioediif we imagine diuroal __ 

B 4 t7-Tlft 



by that Interfeffiotu with 
the Eclipiick. For it will appear, 
that two fuch Clmii that are near 
the Trtpkt coDiain bigger Archu of 
the Ediptidi, between their Ei- 
iicmei, ihan two at the fame Di- 
/Unce from each other, which are 
nearer the Equator, and the dicmal 
Dielei which are neat the Tiopuk, 
may be conceived to be much diick- 
et and clofcr thsn thoft near the 
Equator, and iherefote there i> no 



nerf of receJIng (b e 

Jckeft of them rife eo- 



ilght Sphuit 10 otilcr rn make Thir- 



ntely above th . . 
fo matiy of tliofe w 



T.(.HHjle 
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,^j.Thaiiit ^y_ That we ma/not omit any Thing redatingto thc.^ 

gmmt^- ^^"' ^^ ""^ '^^^^ notice, that his Apogaum has altered 

ttrrd, andu, its Place in jche Heavens j for at the Time of our Sa- 

dimS^^ viour, it was in the Eighteenth Degree of Gemim, and 

now it is in about the Eighth Decree of Canter. It i$ 

oblerved alfo, that the Diilance between the Center of 

tile Earth, and the Center of the Sun's excentrick Orbit, 

which is called his Excentriclty, is not fo great as it was 

fbrmerfy ; Jb that the Sun is not fo far diilant from us 

in Sutnmer as it was, but a litde further . diftant in 

Winter. 

4<-»«i*^« 48. The Progrefe of the j^ogaum, and the Diminu- 

'^I'w^Wri- ^^'^ °^ ** BxtentTkiiy, are not according to any 

tnttr. Rules, and of all the Hypatbefef hitherto made, there 

have been rionc that would entirely agree with ihe Ob- 

iervacions made by Aftronoinefs at di^ent Tipie;. 



CHAP. VIII. 

OtJfrvatioM axd ConjeShures atomt the _^ed Stdrs'. 

I.IWO.W i( TjECAUSE itwill take up a great many Ages to 
M^i'havT Jj oblirve the 'Phawmena of the fixed Stars j and b&-_ 
BM ^ igriid ciu(c late Obfervers have taken iiotice of many Particu- 
^''Jtusx-^^' which efcaped thofe who went before; thCTriore 
tdstttt. there have been very different Conjediures made from time 
to time about their Motions. 
tHippar- 2. fU^orchus lived the greateft Part of his Life, with- 
^ '*"?*' quf obferving any Thing more of the fixed Stars, but 
'silrlm^ed that they moved frpm Eaft to Weft in Circles which ap- 
fi^ifnmEtfi peared exadly parallel to the Equator: which made him 
■ '*'^' conclude, that they were all placai in the Janie ftilid Hea- 
ven fiwWflb is called the Fkmment) which he fuppoled to 
be ' beyond all the Planets; and becaufe he did not 
fee any NeceiSty that this Heaven fliouU derive its 
Motion, which is 3 iimplc one, from any other Hea- 
ven above it ; Jie thereforfc affirmed this to be the laffi 
of the Heavens, and that it turned all the others 

I. Tliwid ill ibt Plmtts, &c.) I Scin. See ihi Nutit m Cb^.xxr. 
pontwoiBgiheDiftjatepfthefiMd I M^r/.j-o/rtiiPii/. 

roufl^ 
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round along with iti and therefore is the Prmum Mt- 
inU. 

5. It being then the Opinion of m^archis, ti)at the j.»»*«Ji- 
fixed Stars nev« altered their Places in the Heavens, he S^^*** 
tbcHight they would be of ule to determine the Cour- miLmti- 
fe^ of dK Planets j in the tame manner as Rocks in the *^j(j^ 
Sea are made ufe of to obfcrve the Courfe of Ships which ■^"*^'" 
iexve no Trad: behind them ; He therefore imployed all 
bis Pains, to meafure the Diftance of every fixed Star 
from the Ecliptickj which is called the Stars Latitude ; 
and to find out how many Degrees and Minutes of 
the Ecliptick, reckoning irooi Weft to Eaft, there wo'e 
between the firft Point of the Sign -*■«/, to the Point di- 
redHy againft every fixed Star j which is called its !.«»- 
ptude .-But he being prevented by Death, it was left to 
Pofterity to finilh what he defigned. 

4. PtoUmn who lived about Two hundred Years af- ♦-'*»*?*• 
ter H^archtiJ, propofed to eftablilh the Morion of die ^It^e"^ 
Planets ; and tuving the Curiofity to obfcrve whether his *«-i frtm 
Predeceflbr had been exaft in determining the Longitude ^f^/^ 
and Latitude of the fixed Stars ^ hd obferved, that pfcle™. 
theii Latitude was exadily the fame as Ji^archuf found 

jt, but' that their Longimdc was increafed two De- 
grees, 

5, From hence he concluded, that befides the Miiti- j- fie Pni,. 
60a of the fixed Stars from Eaft to Weft in Twenty-four "fu,'^' '^ 
Hours, they had another Motion from Weft to Eaft in ' '"" 
Circles parallel to the Ecliptick, in which having advan- 
ced two Degrees in Two hundred Years, their periodical 
Revolutioh would be cotniJeated in Thirty-iix thou&od 

Years. 
1 6. And becaufe the Firmament can have but one Mo- 6. ibia.,VA- 
tion onlybetongit^toit, heafcribed this Motion ofThir- ^"f*?^ 
ty-iis thouiand Years to this ; and made the diurnal MojiMijfKd^oi. 
don from Eaft to Weft, to depend upon another Hea- J'''*" A™ 
ven which is beyond it : And thus the Priimim Mo- '„„,'""' 
ail, as a Heaven in which there were {lo fixed Stars> 
and which included the Firmament in it, b^an to be re- . 
cdved. 

j.~The A^nmomeri who have been fince Hipfanhm, y.Timtht 
have acknowledged the Morion of the fixed Stars from ^I'^I^ ^ 
Weft to Eaft, which is increafed: fo much, chat the Lon- ^*ai^*^ 
gitude of every fixed Star is become about 18 Degrees ^tfiitim- 
laore than it was is our Saviour's Time ; but becauie ^''*'' 
this Progrefe hath been unequal in different Centuries, 
there have been dtfierenc pericnical Tunes aftigned. Some 
have 
. . r,-,,,,eiOiwle 
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have sffirmcdf that it takes up Forty-nine thou&nd Years 
to compleat an entire Revolution of them. oEhen but 
Twenty-five thoufiind, and others ftill dtifereni : But 
later A^momersy who had the Advantage of the Obfer- 
vations of others, hive declared the Motions of the fix- 
ed Stars to be i[regular> and that it is impofifiblc precife- 
ly to determine the Time of their Revolution. 
%.rb<ttu 8. Becaule thia Opinion did not agree with the Fol- 
CirypMM lowers of ArifiotU, who affirm, diat the Heavens can- 
»'(t^4^' not be fubjcM to any Alteration j therefore ic feemed 
ll^ii. more probable to fome, that the Firmament it jHf mo- 
ved exadly r^ularly, and that eve^ Irr^juUnty vias to 
be afcrlbed to feme external CauTe : Wherefore uiey ima- 
ged a certain Heaven to be betwixt the Firmament 
and the Frimum MobUe, which by its own proper Motw 
OH) librated fimieiimes from Eaft to Weft, and fome- 
times from Weft to Eafti and by that meaiu accele- 
lated 8od retarded the apparent Motkxi of the fixed 
Stars by Turns. Tliis was callei the Chyftailmt Hea- 
ven. 
g. ofiii 9- It is to be obferved fiirtheri that the Eclipticlt. 
jiiitrMia if which is now Twenty-three D^ees and a Half oiftant 
i^^ifc B- ^^°™ ^^ Equator, was diftan: from it Twenty-three 
chpint,--d Degrees and Fifty-two Minutes in Ptalem/i Time: 
t^ rfitbFjh- jn order to account for this Alteratkxu they imagined 
Chrjfi^ another Chryftalline Heaven ftilj, which diey made 
Hma. to librate from North to South, and from South to 

North. I 

io.Thtt jt- lo. Whatever the Prt^eis of die Firmament be, 
'^"T^h'tt whether regular or irregular, fince there is no fen&ble 
"mfJ^ih, Difference during a Man's Life, it is fufficicnt for any 
^"""ftfs Aftronomer to obfcrve once in his Life, the Longitude 
""stJri. ^ Latitude of die fixed Scars, in order thereby to de- 
termine the Motion ctf tbe Planets. 
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Chap.9> *f Natural Fhilosopht. 37 

C H A P. IX. 
Obfervatims stout tbt MOON. 



IF we nuke tbciikeObfervadons about the Mooa that i.te*/^ 
we have Hone about the Sun, we ihail find dat their o^irvati^ 
PhjenoiDcna are pretty much Ac fime: For firft we XS.'** 
ob&rvei that ic mores round the Earth every Day from 
Eaft to Well in a Circle which ieems parallel to the 
£quacor. 

z. But by daily Oi^erm&an we find, that it is not ^ Tki ftcmd 
an exaa Cu>de which it defcribes, becaufe it alters its ^V'rcaam. 
Places t^ Riling and Setting every Hay ,' and that fo 
ienfibly, that this Alteration is as much in one fingle 
IXy, at thu of the Sun is in thirteen or fbtirteen 
Days, 

3. There are Limits in the timzim and Meridian, ^nour^ 
beyond which die Moon never paflcs, and ihriy are very "Vtrvttim. 
near the &me with tbi^ <^ the Sun. 

4. The Mood moves (lower from Eaft to Weft 4- Thtf^mni 
tb»t die fixed Slavs, at may eafily be oblerred in one '^V"^'^- 
Night. 

5. Tlie Mowing Conjeduie is built uptm the/e Ob- j. jtM ihtf, 
lervadons, viz. that whilft the Moon is earned from Eaft oHir^^ii^s 
to Weft by the IV«wo» MMe. it has alfo a proper Mo- ^JTrf^^T 
tion of its own from Weft to Eaft in a Circie which mwci^ 
cuts the Equator, and decliues very near as much from ^^'ipr^tr 
it towards the Poles, as the Eclipiick does j but wfae- "^ 
tber tlus Circle of die Moon be the lame as the Edip • 

ddc or difierent fixm it, cannot be detetmined by vas 
Eye. 

6. We muft thertfiwe have recourie to the Method i.k>mtiifa,d 
pfopoled by H^arthin, viz, to mcafure every Day the "J"^ 
Diftance betwixt the Moon and two fixed Stars, ' whole i^imf"^ 
Ixxigitu^ and Latitude are known, in order to find ibc 
Longitude and Ladtude of the Moon every Day : Here- 
by we fliaU lee diat die Moon advances every Day a- 

bout thirteen Dtgreti and a ha^ from Weft to Eaft, in ' 
a Circle which cuts the Eclipticlc and deviates from it 
about five Degrees on each Side, lb that it goes through 
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the whole Circle in Twenty-feven iJays and a half> or 
tbereaboucs. 
y.OfthiPi- J. This Time is what we caU the Moon's Ferhdical 
'^^ *** Mmth, and ought not to be confounded with another 
^^,. Sort <^ Month which is called SytieScal, and which coo- 
lifts of Twenty-nine Days and a half) which the Moon 
take up from the Time that it is in the fame IJegree 
of the Zodiack with the Sun, to the Time that it meets 
with it again in another D^ree thereof. ' 
t.whattht g. When the Sun and Moon meett(^ther in theiame 
J^J^^ Degree of the Zodiact it is called a Cmjunaim tf the 
■ Mum, m Stm a»d Moon, or, the New Mmt. 
^tthiffiw 3, When the Sun and Moon arc Ninety Degreei diftant 
^.'vrtji iht fr"^ ^^^ other, it is called the ^adratyre, or garter 
Su'dTttKri of the Moott, which happens twice evciy Month. 
"Sff'^ii^ 10. WhcntheSunandMoon areaHundredandEighty 
io.oftht op- Oepeei diftant from each other, it is called the Ofgopioti, 
ftfauBttFuU or Pull Mamt. 

^T'of Iht !'■ Ac the Time of the Coojunaion t^ie Moon can- 
Mt»'i A{ not be feen at all \ but one or two Days after, it appears 
(ic^iiBS^ horved, and the Horns arc always tumea towards that Part 
,n. " of ±e Heavens which is oppofite to the Sun. 

1 i. Hw it 1 2. Thcfc Hortis iocreaie at the Moon gets further from 
^^^'*' the SuD, and it appears jiJ? and intirily rmmd, when it is 
^^ ' in its Oppofition. 

'^'iDTdu- ^^" ^^^ Diameter of the Mooo does not appear to be 
Kiter dmi ' always the fame, for we obfctve it to be leaft at the 
"" fZ'/*^ Times of the Quadratures, and to be bagcft at the 
■^' ■'""■Time of itsOppoIition, and about the Time of it» 
CoDJunt3ion. 
14. TW ill jA. The Motion of the Moon from Weft to Eaft, is 
X^^' fcnfibly quicker at the Time of its Oppofition andCon- 
yvifi H Etfi juni^ion, than at the Time of its Quadratures. 
'' "r^ik, *^' '^^'^ Circle in which the Moon feems to move 
C™-/ro/(*f fro™ Weft to Eaft, is not always the fame; it de&ribcs 
JW«B iViMi a new one every Month, and crofles the Edipcick in 
^' '*' diScrent Points fucccffively fium Eaft to Weft. 

i6.of thi 1.6. That Interfeflion or the Ecliptick and the Moon's 

^«£« I- Circle, where the Moon pafles from the Southern Partof 

dJ^b" ^ World to the Northern Part fwith tefped to the E- 

rtiU diptick) is called the Dra^s-OeMd, or the afiewJing Nede, 

and the other Interfcdion is called the Dragafs-Taih or 

the dejiendii^ Hfide. 

\.Al)ur/i tbifmtikti.) SaiitHmiimCh-f.zi.Art.s.iifiUtP^I- 

D,o,i..dbyGoo'^le 
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1 7. If we oblerve the Dragon's-Hcad in any PoiaC ia JT- n* tit 
the Ecliptick, it will -be about Nineteen Years before it h^^" 
be in that Point again. in fij^^" 

18. To tbefc Pb/nomeHa we may add, that we &e- i8.7><r tM 
quently obferve the Moon to pafs betwixt us and Ibtne ■**■". •" •/- 
of the Scarsi but never »ny Star to pais between the Mooo a^b^* 
and us. »fti«Mkm. 

19. Tbde are all the Fhienomena which Aftronomers 19. ofttf 
have laboured to find out the Reaions c^: but natural Z™ ^^ 
i^iiloropbers have long fince ob&rved iiirther, that a lit- jSm/™. 
tie after the Moon's Conjun^on, not only the Horns of tnwi r^ai. 
it are to be leen, but all the reft of its Surface which ic 
towards us appears of wi Afli-Colour. 



CHAP. X. 

CmjeHttret wherthj to expUin the PhdttomtM of tin 

Moojsr. 

IN order to folve tbefc PhMmmenoy Ptokm CappoSsd ^•^ttfi'jl 
the Moon's Heaven to be neareft the Earth. pS^j' ^ 

a.. Secomily, That this (leaven, whilfl: it is curicd eve- i. ntjititd 
ry Day from Eaft to Weil by the Frinmm AbtiU, is, by «»«*«&• 
its own proper Motion advanced thirteen Degrett sad a 
ba^ about the Poles of the Zodiack. 

^. ThirMy, That tbe Moon is not [Jaced exaQIy in its 1. Of lU 
own Heaven, but in the Circumference of a large round *^'>^- 
Body (called an Epicytk) included in its Hesven^ like a ^ ' 
Diamoad in a Rii^. 

4. FauTthfy, That the lower Part of this Epicycle in ^.ofHaiA- 
which the Moon is fix'd, turns from Weft to Eaft, and ''«»/i«i 
the upper Part from Eaft to Weft, in fuch a maiSier, that ^7**- 
die Imall Circle which the Moon by this Means defcribcs, 

is always in the Plain of the great Circle, in which it is 
carried about die Earth in Twenty-fev^n Days and c 
half. 

5. Vifihlj, This Epkjcle turns about its own Center in f- H™i"f 
fuch a manner, that when the Moon is in Conjundboa '^J,f^ 
vmb, or OppoHtioa to the Sun, ' it is in l^e lowei Part Efi^titfAi 

• !■ li ii u ttthwa f 
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of the Eficyek or in its 'Berigaam ,- and when the Moon 

is in its Quadratures it is in the i^per Part of the E^eycle 

or in its Afog^um ; that is, the Degrmr which the Mooa 

moves in its Epicycle are double tte Number of tbdfe the 

EfiiycU moves in departing from the Sun. 

£. That lit 6. l^ly, Ptotmy was of the iame Chiinion with thakt 

^cmrt- t[^ Mitfuta, that the Moon is a dark fpherical Body, 

i^bt'f^ and receives all that L^ht by which we fee tt> &om 

tU skb. the Saa. 

7-vpvihefi y_ Thefe Hyfothefet being allowed, the fore^mz PA*- 
^th!"^'i- ""MM** of the Moon, which »e very near the ume i& 
gung Fh*- thoic c^ the Sun, may eaOly be Iblved. 
fc"n'T^ 8. Further, it is manifeft, that they eitplain why the 
t.yytytie Moon appears to defcribe a Circle from Weft to Eaft in 
Mm Miari ihc ZoiHaek ; becaufe it is fuppofed really to defcribe liich 

s- yf^r/thi'i 9- Moreover, becaufe at the Times of Conjumaion and 

-^'j" '' OppofitioD, the Motm is f^ipofed to be in the lower 

31'imjV**'' ^^"- ^ '^^ E^cyele, and that when it is in that Part, tt 

Cmjmaaitn iscanied from Weft to Eaft , this Mction confpimig with 

' ^opp'fii' the Motion of its Heaven, which carries the whole Efi- 

ejtk the feme Way; it neceflarily follows, that the Moon 

rauft then appear to move with greateft Swiftnels towards 

* the Eaft, and becaufe it is then nearer the Earth alfo, i it 

- , muft appear very large. 

lo. r% i, lo. On the contrary ; beca»fe at the Times of the 

"ii^ " f Q'l*^'^'^' the Moon is fuppoled to be in the upper 

tht^^dr^ Part of its E^cyelt, and that ^en it is in that Part, it is 

frii. caniod from Eaft to Wcfti the Space in which it is 

thus moved by its ^cjck, muft be deducted irom that 

Space in which it is carried by ils Hftven from Weft to 

. Eaft, lb that it advances but the Difierence (Mily of them ; 

and ihereibre its apparent Pn^refi from Weft to Eaft, ' 

ought to feem lels than at any other Time of its Revo- 

lunoo ; and becaule its Diftance from the Earth is then 

iocreafed, by the Length of the Diameter of its EficycU) 

it muft appear le£i. 

ii.rnytiit II. Becauie the Moon hmnoLig^t at all of its own* 

«r"'™^ but borrows that by which we fee ir, from the Sun j 

S^lirirLo/ic is evident, that it ougjit na to be leen at all at the 

.v.cmjMffi- Time <rf its Conjooaion, becaufe then the upper Part 

■•■ which is inlighmed, is turned irom us, and tie bw- 

er Part, whidi is not enlighmed, is turned towards ai. 
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12. As the Moon gets fiirther from the Sun, either ^■'^f*' 
towatds the Eaft or towards the Weft, it ought to appear j^ 
hmmd, becaulc a Part only of the inlightned Half is 

turned towards the Earth j and its HonH oughc to appear 
turned towards that Part of the Heavens which is op- 
polite to the Sun. becauie die Light is bounded on that 
Side. 

13. Ac the Time of the Oppo&cicMi, the whole lower ij.rnjit 
Part of the Moon is turned towards the Sun, and to- ^'f"'l^ 
wards u^ and therefore it muft appear fiill m'iL'I^i. 

14 Becaule the Moon's Heaven is fuppofed 10 be the '>«• 
ncareil to the Earth, it follows, that the Mocm may Ibme- rJ,^'^J^ 
times pals betwixt us and Ibme of the Stai^ j but no Star tidfimni^ 
can p^ betwin that and us: which is agreeable to Ex- h t'-ti-ntr- 
periSTe. * £-** 

15. As to that faint Light which we perceive in the if. yrhmtt 
Moon's Body when it is near the Conjun^ion ; GahLni '^'J^-i 
is the firlt, that I know ofj that thought it to be can- Man mi^ 
fed by the Rays of the Sun, rcfledoJ thither by the ^""f'lii^ 
Earth, wtuch is proved by the following Arguments, f^,t^s^^ 
Firft, The Earth is an o^ke Body, and therefore it tnmtt 
neceflarily reiied fome Part of the Light which falls up- 
on it- Secondly^ Becaule .this faint Li^t cannot be leen 
but when the Moon is very nearly ri^r ^ainfl the Mid- 
dle of that half (rf the Earth which is enl^tncd by the 
Sua- Laftly, Becaule this L^ht of the Moon is {tnfibly 
greater, when. Riling in the £aft, the Rays which reSedt 
a great deal of Light from the Continent of j4Jia ^ 
thicker upon it, than when Setting in the Weft, the Rays 
only which are refted^ed from the Ocean, which ablbrbs 
moftof them, fall upon it. 



C H A P. XI. 
Of ECLIPSES. 

WHEN the Moon paffo between dae Sun and i. rnaim 
the Earth, aid hinders us from fecii^ it ; this is E'i''?fi'f ii> 
called an Eclipfi of the Sun. which is fo much the """ 
«teater,themorcof the Sun'sBodyis covered ; and it may 
be total.'if it be intirely darkned by the Moon's Inter- 
poliiion. ' 
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*.rnjiiiTt 2 It is but very (bldooi} that there happens a total 
0n in fern Eclipfe of the Sun, becaufe the apparent Diameter of 
^iLfmf"^^ Moon is very feldom bigger than the apparent 
Diameter of th^ Sun^ but is commctnly fomewhat 
lefe, - 
^.Thdtdlff 3. Becaule ibe Eattfa is of a confiderabk BigoefSjCom- 
'^iZtk '■^P'™ ^'* ''^ ^'"'^ Diftance that the Moon ii from it, 
'iti-tfit (t» " tnay happen, that tile Moon may pais bKwixr the Sun 
Smt eftJUtjt and Ibme particular Countriesj and not pals betwixt the 
^^Jn," Sun and fome other Countries at all ; wnence it frdbws, 
Timti tbat with refpeiS: to ibme People the Sun may be ve- 

ry much eclipfedi'and not at ail eclip{ed with refpeiS: tb 
others. 
4.7W tbtre 4. It is evident, diat there can be no Ecliple of die 
^['Th,' S""" ^'^^ ^^™ ^^ Moon is Newj or in ConjunAm with 
^'iV™ the Sun, and not then, uolels the Moon in its Modon 
Mtn nif, from Weft to Eaft be eradlly ib die Ecliptick j but be- 
*Bdt*«i»t (^yCg ^ Q^ig ^(jici, i( defcribes, is at fome Dillance 
from the Edipdck, there are a great many ConjuniK- 
otis without any Ecliple at all, nor indeed can there 
be any but when the Mocni is near the Dragon's-Head, 
or Tail. 
. j.Thst thi J. The Motion of the Moon from Weft to Eaft be^ 
^^^fi ing very quick, it gets from under the Sun in a very 
w £i^i fliort Tims when it is Cclipfed, Co that it is edipftti but 
^ihi smt, a titdfi while ; and when the EcLple is total, the Darknels 
TBm"$i^' '^*" continue but a few Minutes, becaule we Ihall im- 
' mediately have fome Light from that Part of die Sun 
which be^os to be uncovered. 
t.ryhgiMi 6. It may happen, that when the Mooti is in Oppofi^ 
£t^t •/»*» tion to the Sun, it may be in the Dr^on's-Head, or 
^^"' Tail, or very near one of tbemi and if it is fo, it ought 
not to be feen at ail, ■ becaufe the Earth Ihades it, and 
hinders the Sun's Light from failii^ upon it, which, 
is that which makes it vilible. This Deficiency of L^hl> 
or this Shade iti which the Moon is, is called tm E- 
tUffi of the Mxm, which is partial and not total, if the 
Moon be fo for dlftant from the Nodes,.tbat it is not en- 
tirely immeried in the Earth's Shadow- 



Md, [h»[ :he Shadow of the Earth 
bevn leaches (a tar u che Mooa> In 



[he Shadow of tbt Etnh, but bf 

Ihic of the Earih'i AtcaoCpbae on- 
\j i which wu obfctvedi OiOuEb not 
fa exiitly dentonlbitcil b; A^<^ 
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7. When at the Time of the Oppofirion, the Moon 7-f*^*c '*«» - 
is at a Diltance from its Nodes ; becaulc it has then a ''n^g^,^' 
good deal of Laritude, ic does nor enter at all into the MmnM eci- 
Earth's Shadow, and hence it is, that there is not always u^mf"''-- 
an Eclipi^ every full Moon. 

8- When th*: Moon eaters in, or comes out of the ^. Th^t ihi 
Shadow of the Earth," that Part which is eclipfcd always ^jtrH. ' 
appears in the Form of a Circle; and becaule Obferva- rcind. 
lions have been made of a great Number of Eclipfes, in 
which [he Moon has entered in, and come out of the 
Shadows in all Parts of it, and the Appearance hath been 
always the lame, it follows, that the Shadow of the Earth 
is round. 

9. And becaufe thefe Obfervations have been made 9- ^"f" '*< 
when the Moon hath been oppofite to different Parts i^l^'d^jj 
of the Earth ,■ this is a ConGrmarion of what was be- w-9- 

fore ailerted, iiiz. that the Earth is round every Way. 

10. When the Moon palTes through the Middle of the 'o- Thm ti* 
Shadow, it continues eclipfed for a confiderable Time, f^'^^Z %■ 
•via. Two or three Houts, which Ihows (hat the Dia- hfi /*« that 
meter of the Moon is much lefs than that of the Earth's ''f""SkMdc» 

Shadow. ,' 'i'"- Earth, 

1 1. Further, , when there is an Eclipfe of the Moon, " '■ That th, ■ 
the nearer the Moon is to the Earth, the^nger ihe E- ^2%"/^'^' 
clipfe continues; whence we colieft, that the Shadow is Jih,s uZ'^ 
largCT nearer the Earth than ac a fiirther Diftance, fo ^'"• 
thac'it diminilhes in proportion to its Diftance, like a 

Cone. ' 

la. Becaufe the Moon is lefs than the Shadow of the 'i- "^f "" 
Earth, and this Shadow decreafes like a Cone, it follows, ^^",", *■'' 
that th? Moon is lefs than the Earth. Earth. 

\%. And becaufe the Shadow of the Earth could not de^ ''■ r*'?'** 
creaic in this maniier,if the Body which inligh tens it were it""*,'^^" 
not bigger than it felt',- therefore we conclude, that the Eanh. 
Sun is bigger than the Earth. 

i±. Becaufe that Part of the Moon which enters into 14- TS-iaS 
the Shadow really lofcs its Light, all chofe People to whom ''^^' ''"& 
the Moon is vifible, when it begins to be eclipfedj muft ,*/ "»"» '- 
fee it at the lame Time, and take notice of the Gap that d^fftdmih 
it makes, upon the round Face of the Moon; (o that if-^j^^jL'? 
all Natiotis had any particular Thing in view, and agreed 
to do ic at the fume Moment of Time; fuppofe it were 
to find exaftly -what it is a Clock, or any other Thing, 
the Beginning of an Ecliplc of the Moon would ierve for 
a SignS. ' 

VoL.IL C , 15. If 
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1 J. Tifivi 15, If diflerent People, who at ihe feme Moment of 
^^^jTime had obferved feparately 'what a Clock it vtas ax. the 
■rfrteEard. feveral Places wbere they wercj afterwards cotamunica- 
" ^ •■'^ " ted their Obfervations to each other, or gave thera all to 
"""'' oncPeribnj it is eafie to coUeft, that ^ they who ob- 
ferved it £0 be the fame Hour at the iame Moment of 
Time, Uv« on the Earth under the fame Meridian ; and 
' , becaafe it is fooner Noon-day the more Eaft any Place 

is, we are therefore afliired, that if it is fooner Noon-day 
in one Place, than in another, that Place is Eaft of the 
other; and becaufe the diurnal Motion of the Sun is fif- 
teen Degrtei in an Hoar, we from hence' toncludcj that 
one Place is fo mmyfifiei^ Dgrees Eaft of another, as it 
is Hours Iboner than the other, 
le.ofihi 16. TheNumberof i>^^f«thatonePlaceoftheEarth 
^m'tbi' ■ ^ rnofe Eaft than another, is called the Differewe ofLm- 
Etrih. gituJe ,■ and as the Knowledge of this is of very great Im- 
portance, it is worth while to illuftrate it by an Example, 
Suppofe, That at the Beginning of an Eqlipfe of the 
Moon, it were by Obfervation, Eleven Hours and Thir- 
ty-tour Minutes afcer Noonj and that we had Notice 
from the Ifland of h'sr (one of the Canary Ifles) that it' 
was Ten Hours after Noon there at the fame Moment 
of Time ,' thf Difference of thefe two Obfervatbns, is 
an Hour and Thirty-four Minutes, which fhows, that the 
Difference of Longitude, betwixt thefe two Places, is 
Twenty-three Degrees, and thirty Minutes: Where- 
fore if we fuppofe the flrft Meiidian 10 pals through the 
IQand of Per, this Difference (hows us the true Longitude 
of Fitris. 
ly.ThMiiii ly, Becaufe Echpfes of the Moon happen butfeldbm, 
twi£ Ltm- ^'"' ^^ ^''" "^ ""^ always clear when they do happen j it 
ghmdt. is therefore but feldora that- the Longitude can be obler- 

-ved from them. 
ii.niFna- 18. The Longitude and Laritude of the feveral Places 
fJ^il. '' iipon the Earth being known, thek Simation upon the 
Globe is thereby detcrminedj fo that the Rules upon 
which this Knowledge is built, are the principal Foupdati- 
ons upon which the Whole of Geography depends- 
13.7feFij.fl- ,g_ Navigation, or the Art of Sailing, confdlingchief- 
l^i^fNtvi- ly i" determining exadly from Time to Time, the Place 
imitH. where we are upon the Sea (which cannot be accurately 
done but by the Longitude and Latitude) die Method of 
fiodii^ out fcoththsfe, is the principal Foundation of Na- 
vigadon. 

CHAP. 
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CHAP. XII. 

CJf th true Biffie/i ef the Earthy Adxm, and Smfy 
md of thtir THfioMtfram each other. 

WHAT was juft now laid, being throughly under- i.^Mith,d 
flood, it affiirds us an eaiy Method of finding how '-'^l^^f^" 
much the Circumference c£ [he Earth, and how much its "^firmc"^ 
Diameter is> how iar the Moon is diftanc from ic, the tUEtrtt ii. 
B%ne^ of the Moon compared wirh the Earth, the pi- 
ftance betwixt the Earth and tfac Sun, and how much the 
Sun*s Diameter is. To determine then, the CircuTTtfaence 
i^ilxEarthi we need only to talte two Towns of the 
iame Longitude, that is, which are under the fame Me- 
. ridian. and to obferve the Difference of their Latitude, 
that is, the Number of Degreet irvi JUiitutes, counted up- 
on theEarrii'sMeridian,con[ainedbetweenthetwoTowns> 
for this is ,the Difference ; after which, if We know how 
many Leagues there are becwist one Town and the 
other, it is eafy to find how many Leagues there are in a 
Degree, whence it is eaiy to compute now manyLe^es 
diere^cin Three hundred and tixtf Oe^ees upfti the 
Earth- 

2. For Example, Suppofe VarU and Amiens were the i- -An u*- 
two'Towns fixed upon; chey have both the fame Lpn- ■*'^''* 
gitude.becaufe they are under the fame Meridian : Farther, 

the Latitude of farh is Forty-ci^ht Degreet and Fifiy-five 
SecovJt, and the Latitude of Amem is Forty-nine Degreet 
and F^ty-fve Secondst and therefore the Arch of the Me- 
ridian contained betwixt Taris and Anae^'.f is one Degree. 
But it is recltoned to be Twenty-eight Leagues from Va- 
ns to Amiens, or more truly, Twenry-five Leagues, al- 
lowing the three Leagues for the winding of the Road, 
and then a D^ee upon the Meridian of the Earth will ' 
be Twenty-five Leagues, and confequently Three hun- 
dred and Sixty Degrees, which is the whole Circum- 
ference of the Earth, will be Nine Thoufand Ceagiies. 

3. Now the Circumference of any Circle is to its J)i- 3. cf lU 
ameter, as Twenty-two to Seven; thcQrcumferenceof ^f'*'"*^^ 
the Earth therefore being Nine thoufand Leagues, its 
Diameter muft be about Two thoufand eight hundred and 
fixty-three; whence ic fijllows, that the Diftance from 

c 2 th= 
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the Circumference co the Center of the Earth, is very 

neatly One ihouiand four hundred and thirty-one Leagues. 

i-Htua 4- In order to fidd out the Diftance betwixt the Center 

/ujifes Dif- ofiheEarthandtheMoon,wcniiiilfuppofeitsMoaontobe 

tht'E^rih!" eftablifhed with fuch gcotuctrical Exadlnefs, that its Place 

«jrf lit in the ZoSack may be known for any Day i and alfo its AW- 

i^'h^p ■ ^'^'^^ abuve the Rational Horix-m, the Plane of which we 

raiiax ii. imagine to pafs through the Center of the Earth : After this, 

we mull obferve ia the Place where we ate. the Altitude of 

the Moon above the finfble Horhum, which we fuppoli! 

to be parallel to the ratimal Horizon j then the Diflerence 

betwixt thefe two Altitudes, is equal to the Ai^ cod- . 

tairied between two viiual Ravs, or two ftrefeht Lines. 

going from the Center of the Earth, and the Place where 

we are, and meeting in the Center of the Moon; now 

this Angle ■[which is called the FaralUx) being given, it 

is eafy by Calculation, to 6nd the Dilbnce betwixt the 

Center of the Earth and the Moon. 

j.AiExam- j. This Will bc better underftood by the following R- 

'rab.xii Sl^'^' where the fmall Circle reprefents the Earth, whole 

M, ■ . ■ Center is D ; A is the Place of the Obfervator's Foot, CDE - 

: ratiotal Horizon^ and the Line FG reprefents the 

imm m fenpbk Horizon, on the Plane whereof ftands 

; Obfcrvator, being parallel to the rational Horizon-^ 

: goat Circle is the Meridian, in which the Moon is 

the Place B ; its Altitude above the rational Horizon 

the Angle 8DE, and its Altitude above the Surface 

5 is tfae Angle BAG j the Difference betwixt thefc two 

igles, is the Angle ABD, which is called theParallay, i 

lich being known, we can find the Line DB, which is 

; Diftance from the Center of the Earth to the Moon; 

alio the Line AB, which is the Diftance of the 

)lervator from the Moon : After this, by meafu- 

g the Angle under which the Moon appears, that 

the ' Angle contained betwixt the Rays which 

■ne from the extreme Parts of the Moon, which is 

led its apparent Diameter, we can find ajfo its true 

, Vnii^ i'/Hj; in,mi, Bcc.) For I nf the Sides AD being given, the - 

Che Angle BAD [«hich | Sides AB and DB are found by 
, XIL eieeedi ihc Argle BAG I the common Rultf of T"£ononie- 
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6. By exad Calculation upon thefe Obfcrvations, wcfi-^^-'W* 
find that the greateft Diftance of the Center of the Earth Z',^'£Z'' 
from the Moon is ' ibmewhat more iha» Sixty-fix Semi- E^nhnmd 
diameters of the Earth,, and its leaft Diftance ahout Fifty- '^^l'' 
one,- and that tjie Moon's true Diameter is pretty near a ,*, ,«";** 
fourth Part'<rf'tiiiC ofthe Earth, whencewe conclude that cmp""! 
the Earth is about Forty-five Times as big as the Moon. . *l^ '** '' 

7. The further any Star is diftant from the Earth, and 7. m.a tht 
ihe higher it is above the Horix^, the lefs is its * Par,.!- '^'f^"°f 
laxi 3iat of the Sun is not fenfible, unlefs when it is in 'j,„"hi j-«. 
the Hormm, chat is, in the Circle which termiijates our h.Mndtuhai • 
Sight: And when the Sun is intheiftr/ziw, it is vejy dilfi- '^'^^'J^' 
cult to find its Tarallax. Upon the moft cxad Calcu- *fh2lt.'ihe 
lation, its greateft Diftance from the Earth is found to -^^M -'^o 
be 1 about Fifteen hundred and fifty' Semi-diimetcrs of ",'™ijrt( 
the Earth, and its leaft Diftance about Fourteen hundred i^mym 
and forty-fix Semi-diameters. The Diameter of the tii^'t^fidtri 
Sun is dfo found to be about fifteen Semi-diameters of ' "v"'- 
the Earth j whence it follows, chat the Sud is about ' 

Four hundred and tbirty-four times as big as the 
Earth. 



t. Stmtahatpnri lhm,ltr:,)'A.- 
(Ironomen are pteciy wdl agreed 
aboDi the Mbon't Diifance from ihe 
Earth : Irs mean Diftanet, is, ac- 
cording 10 Tytke, fifty-Ci Semi-di- 
ameiers and a half of ihs Eartb. ac- 
cording to Captrmmi, Sixty and one 
Third, and according cti moft others, 
Fifty -nine. 

I. jthmtFifuea hm-irtd a«d fif- 
ty. Sec) As ii is very diSicult and 
aoubleTome lo find the Sun's Fa- 
lallax, lb iu DiAance from the 
Earth ii not lo, well agreed upon. 



'heSun'i mean Diftance is byfome 
'ckoned 749 Diameters of ibe 

bur by the cKa^M OMervacions of 
[he htell Allronomers, but foooi* 
and its mie Dijmeier to the Dia-iic- 
tcr of ihe Earth, as 10000 ro ao». 
Whence ii follows, that the Sun is 
miny Thouland dmet bigger than 

According to the bell Aftrono- 
mers, *e true Bigncfs of the Pla- 
nets, and iheir Diftance from the 
Sun are as Idlows, 



^TheSunis 494100*1 "X 

I, Satorn 43^15' / Saturn's I 

Uupliet Jif4-i( JufSter's I 

\TheEar*-^ Sioi/"^"^ TheEaith's^i 
jTheMooQ 1113V 
/ Venus 49+' ) 

X Mercury 17'7'' 



Mercury's 



I 39oSi6<™\ 
ao^yiooo \ 



c? 
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CHAP. XIII. 
■ Of the PhteHomena of Mercury and Venus. 

1. How ti T* H E Planet .Mercitry is very fmall, and they oaly who 
Km Meroi- J. find it ouc by the Rules of Aftronom^j can know 
^•- it and diftii^ifli it from the fixed Stars; it is fo bright. 

' as to be eafily taken for a fixed Scar. 

1, »w I* 2. Next to the Sun and Moon, the Planet yhua is the 
*»™venuj. moft remarkable) becaufe it appears ib large ^ all Coun- 
try-men almoft, know it by the Name of the ^bep' 
herd't-Star. 
a. Of ite af' 3 ■ By Comparing Mercury and Venus with [he fixed Stars 
pnnii V""- according to Hrjfarcbui's Method, in order to know 
' ^ wv™" ^^^^ ^^^ Pofirion of their Orbits is, with regard to the 
nui. Eclipdck, we 5nd, that each of ihefe Planets moves from 

Weft to Eaft in Qrcles, which cut the Ecliptick in two 
oppofite PointSj and deviate from it to a determinate 
Diilance, viz. that of Mercury, fix Degrees and fixfeen 
Mmtesi and that of Vctius, three Dfff-ees and thiny 
JtSnates. 
^.Ofthipt-^ 4' Afcrew/ and f^jnwj take up about a Year in inovii^ 
rhdii*mimi r<mad their Orbits i and thoi^h they feem fomeiimcs 
wv^il to move lafter, they recompenfe it by mtjving flower 
at other Times, without obferving any Rule j yet how- 
, ever, they perform their Revolutions in fach a manner, 
as always to pals through their Orbiis in a Year ; fo that 
we may affirm in general, that they make one Revcdution 
every Year. 
t. ofiht Di- ?■ Mercury and Fenus appear always very near theSun ; 
j!««i =/ Mercury is never above Twenty-eight Degrees, and Venus 
i?"™^*"' never above Forty-eigbr Degreef diftant either to ±e Ealt 
ITT^" or Weft. 

6. And htu ^- When Mercury and Venus are the moft Eaft that they 
i/mg 15™ can be, of the Sun ; that isj when Mercury is Twenty- 
rtgr art m gjgjjj Degrees, and Veaus Forty-eight Eaft of it ; We ob- 
7hifi%ipd»- ferve, tlut they then move flowJy towards the Weft, 
«'■ till they are got as fiir Weil of the Sun as they were be- 

fore Eaft of^it ; After this, they feem to return back a- 
gain to the Eaft, and overtake the Sun, till they are got 
as piuch Eaft of it, as they were at firft j this is perform- 
ed by Mercury in IJX Monthsj and by Venus ia nine- 
teen Montha. 

D.sili^dbyGoll'.JIe 
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7. Mercury and VetmsiK fometitncs hid by the Inter- 7- ?^'Mer 
pofickMi of the MooDi and thefe Planets are fometinjes ^^^^^ 
fcen to pals betwixt the Sun and us. fim^n t. 



CHAP. xrv. 

Cofijt^rtt jhr explaim/fg the Phemmena of Mer- 
cury Mtd Venus. 



"DTOLEMT thought that fibrcwy and Vem! had.each i. ofth 
^ of them a Heaven belot^ing to thenij and thefe he ?'*?**' *^ 
placed between the Moon and the Suil ; and he ima- Mncunad 
gined Mercurfi Heaven to be neareil the Earthj and vmiu. 
V'emis'i to be further of. 

2. He imagined alfo, that the Heaven; of Mercury and i.O/iA*e- 
Vsnus, befides that Motion vjhich is common to all the ''y^« °f 
Heavens from Eaft to Weft, had a particular Motion of v™^^""^ 
their own, by which they were carried from Weft to 

Eaft with their Epicycles, in the Circumference of which 
thefe Stars were placed, the upper Part whereof moved 
from Weft to Eaft, and the lowei Part from Eafl to 
Weft. 

3. Further, he imagined, that the Epicycles of Mer- 3- 0/ «*< 
cary and Venus, were carried about hy their proper Heavens ^^/'f''^' 
in one Year's Tim e. and had their Centers continually 

almoft under the fame Point of the Zodiack as the Sua 

4. Laftly. he ftippofed the Epicycle of M^cury to ^.rhi 3,;^. 
be about Fifty-fa D?grr<7« b its apparent Diatneterj and '"/'»/'*"7- 
that it revolved about its Center in fix Months ^ That^^^J^Jj' 
the Epicycle of Venus was Ninety-fix Dfgreex in Diame- S.?hysUi of 

tcr, and that it revolved about its Center in nineteen "''™''y '** 
» , ( Vtnuf. 

Months. 

5. It is not wortV"while to be particuUr in (liowing f- ^"h Ma- 
how ail the forementioncd Phenomena may bo folved ™^ ™^'' 
upon thefe Hjfoihfes, the Thing is too evident to in- "main di- 
flit upon: It is fufficienc to obferve only, that the Cen-/'"" ■■(' 
tets of their Epicycles being alwaysvery nearly under the-''""'*'^"" 
Sun, th^ is the R'eafon why Mercury and F^aw never 

go beyond a certain Diftance from it; and becaufe the 
Time in which thele Epicycles revolve about their Cen- 
ter) is not commenfurablc with the Time of the Sun's 
C 4 Revolu- 
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I Revolution in the Eclipiitk; therefore the Duration of 

I the apparent Revolutions of Mercury and Venut in the 

Zodiack is very unequal. 
s. Thi otfer- 6. Later Aftrononiers have obfervcd, that when Venus 
w™ 'L- ''^'"^ ^° move from the Sun to the Eaft, and is but ac 
pTcZmiria. a fittle Diftance from it, flic appears very lai^e; Where'- 
*n*i veiuij.. as when fhe is at the fame Diltince, in moving towards 
the Sun, flie appears very fmdl 1 On the contrary, when 
file begins to move from the Sun to the Weft, fiie ap- 
psars very fnaall, but whoi ihe approaches the Sun again^ 
(he appears very large. 
7. Ofihevt- 7. This is that Fb^wmmoa which [ mentioned before, 
^"^^J^ and which was thought inconfiftenc with the Hypoihcfis 
ih^i/he tmni of Caj/ermm, cbncerning the Motions of f^»w and Mir- 
■ nwUiiit ciffy: But [hat DiificiUty is intircly removed fmce the In- 
vention of Telefcopes- For GaliLeut, who was the' firft 
that made them long enough to look at the Stars with, 
obferved himfelf, and caufcd others to obletve, that f>- 
pus was quite rmnd, when ihe appeared large, and that 
ihe was ifwTWi/when flie appeared (mall; whence there 
is no doubt) but that flie moves round the Sun, 'and 
borrows her I-ight from him. Hence alfo we learn, chat . 
Vfnas is fometimes further dillanc from the Earth than 
the Sun is, and 'tlien becaufe that Part of her which is il- 
luminated, is turaeiyireifUy towards us. fiie appears quite 
rouEid, and very large: And) on the contrary, ac other 
Times, flie is nearer us than the Sun, and dien a Part 
onJy of the illuminated Half, can be ften by us, which 
makes her appear hoTBed, and very fmall. 
8. ntt Ma- 8. Thefe Phafes.of Venut, have alfo been taken notice of 
^y '"I™ fmce Galilauis Time : But as ro Mercury, our Telef- 
^/fi^' '*'"' copes not being long enough, any more than fhofe of 
' Ga&Leus, we have not 'yet .obferved what Figure he ap- 
pears of; but fince very curious and credible Perfons have 
afllired us, that they have feen Mercury undergo the fame - 
Changes of its Figure as Venus; we iTiali make no Xliffi- 
culcy to fay, chat heiurns about the Sun alfo. 
p,7S«(i>io- 9. If VsTuis and Menury moved in Heavens lowertban 
™7''^^- the Sun. as Piobiny affirmed ; they couk) never appear 
Matury md 5""e round, becaufe they could never be far enough di-' 
Veoui u ftant from the Sun : Whence it follows, that, his Hypo- 
■f^'' thefs, with refped to Mercury and Venus, is abiblutely . 

fiJfe. 

-PHAP. 
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C H A P. XV. 
Of the PiMttomtna of Mart» Jupiter, and Saturn.' 

Ji^ARS, Jv^ter and Saturn may be dilliDguirhed \.lb« t, 

~Y from the other PlanstS) becaufe they appear bi^cr t"'? ^Am. 
dian M^eury, but Icfs than the Sun, Moon, and yenus : sX"!^ ** 
yupiter appears bi^er and brighrer than Mars and Sa- 
fitrn : Mars i£ of a reddilh Coloui, and Saturn of a 
pale one. 

2. By comparing ihefe three Planets with the fixed Stars, i- of th,tp- 
we oblerve, that they move from Weft to Eaft in Cir- J/™}- ^°f' 
des which cut the Ecliptick in Points dirediy oppofite t'CueUHiu 
to each other, and which make different Angles with 

it; jyJars'i Circle declines from the Ecliptick, one De- 
■ gr0e and fifty Mhtutes-^ yupiter's, one Degree and twen- 
ty Mittutet^ and Saturn's, two Degrees and thirty one 
Minutes. 

3. Mxrs performs a Revolution in his Circle, in about 3. Tbt rimt 
a Year and Three hundred and thirty-two Days; Jupiter, '/i*f''-R™- 
in about eleven Years and Three hundred and eighteen *"™* 
Days; and Saturn, in about Twenty-nine Years, and a 
Hundred and eighty three Days. 

4.. The apparent Motion of theie Planets, is not at all 4- ft* ihtfe 
r^ular i for foraetimes they feem to move from Weft t^T^' 
to Eaft, and then they arc faid to be Dkeii, fometimes ,;»,„ °d^^, 
they appear for leveral Days t(^ether in the fame Place J"""'/"" 
of the Firmament, then they are faid to be Stationary ;^l^J^^^^ 
and at other Times they feem to go back to tne Weft Runpadi. 
again, and then they are (aid to he RetrograJe ; alter this 
they become ag^inStationary, and then DireS. 

5. From the Time that Mars is in the Middle of his j- oftii 
"Retrt^radation, to the next Time of his being in ihe"*^"-^!' 
fime State, is about two Years and Forty-nine Days : i;«,7*^ 
Jupiter, from the middle Time of his Retrogradation, to 
the Middle of the iiext, is about one Year, and Thir- 

g -three Days i and Saturn about one Year and thirteen 
ays. 

$. Whatever Inequality there be in thefe Planets in the ^- ^■" '*<» 
Times from one Retrogradation to the next, yet in this Z'^^^, 
they all agree; that evtry one of them is always Retro- ohmht 
padej when the Earth is betwixt the Sun and it. ^la'th^ 

ttti thi Stat. 

7; The 
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^. Mats**! 7. The Arch in the ZodUck which Mars paQcs thro' 
mori /{««- when he is, retrograde, is bigger than chat which Jtipiter 
libl.'j'i^ter, paSes through when he is ritrogr'^i and the Arch which 
md Jupifw Jupiter 'piSes through when he is retrosrade-, is bigger 
"""*"**' thap that which Saturn palles through when he is r^ 

trograik. 
8. TO« /Sf/i 8- The apparent Bignefs of theft three Planets incrca- 
Star, jfffBT {cs, when they become retrograib. Mars appears rhen 
t^arf^- ^^^ omcs as big as when he is dire£l ; Jupiter about 
truirtji^hiB, three times as big ; and Saturn almoft af big again. 
t^tathiy me ^ None of thefe three Planets were evw feen to pals 
S.No«./[i( beiwjxt the Sun and the Earth ; but they are ofen fceri 
uhtr pimiiii to pais betwixt the Earth and the fixed Stars. 

at. mtr MH ^ 
♦jp thf lutFr- 

pfaUia if 

Ihif,. ■ ■ ■' " 'I 

CHAP. XVI. 

CoHJeUureswherehjto exfUisthePhttnerae>faofM.3irSt 
Jupiter ditd Saturn. 



n'^°Ii^ prOZ,E-Mr afcribed CO each of thcfe Planets its pro- 
hn^^'if per Heaven, immediately beyOnd the Sun's Heaven, 
Man, japi- but a gTcac deal nearer than the Firmament ; he Tuppofed 
iwnT .* ''^■*' ^ ■^'"'^ ^° ^ ncareft us, than that of Jupiter, and 

that of Saturn iM beyond. 
». ofiii!r 2- He affirmed, chat every one of thefe Heavens had 
E!ityda. an EpiCTcle belonging to ic. in the Circumfcrecce of 
which the Planet was iixed ; that the Epicycle of JWiwj ap- 
peared larger than that of Jipiter, and the Epicycle of 
Jupiter larger than that of Saturn. 
-.oftbiMt- 3- Befides the diurnal Motion of thefe Heavens from 
«M ./lie Eaft to Weft, they have a proper Motion of their own 
"mJT'tT '^''°'" ^^^ ^° Eail, by which their Epicycles are carried 
Mu't''^ju^- along through all Parts of the Zodiack, thro' which 
laandSs- we laid thefe Planets did pafs, and their Revolutions 
""'^ are compleated in the Times (before-mentioned when 

we were fpeaking of their Phanomena) which thefe 
, Planets take up in dcfcribing an entire Circle under the 
fixed &ats. 



. 4, Whilll 

D,o,l..(ibyGOOJ^Ie 



r 



chap. 10. of Natural PHitosoPHY. ^j 

4. Whilft thcfe Epicycles arc carried along in this man- ^. ofuuu— 
ncr by thtJfe Heavens which concain them, cbey alfo tim^ttar . 
turn about their own Centers, and carry every one its ^^o**"- 
Planet along with it> from Weft to Eaft in its upper 

Part, and from Eaft to Weft in its lower Part i and the 
Times of the entire Revdutions of thefe feveril Epi- 
cyclesj are chofe before-mentioned, between the Middle 
(U each Retngradatian, and the Middle of the following 
one. 

5. It is evident, that thefe Hyfothefis, will not only ex- s- ?»»•« ih^* 
^in the apparent Motion which we oblerve in thefe ^^)^ 
■Planets, by which they feem to turn about the Earth in oinBimi, 
Twenty-four Hours ; but alio their Motion from Weft J*«»wi, -mi 
to Eaft beneath the fixed Stars; under which each ri^t/Ma-l, 
Planet ought to appear, Firft. To advance very fcnfi- Jupiter tad 
bly towards the Eaft, or to be tHreii, when it is in the ^«»"^ 
upper Part of its Epicycle, becaule its Motion is then 
compounded of that with which it moves in its Epicycle, 

and of that with which the Epicycle it felf moves in its 
Heaven alio. Secondly, Each Planet ought to appear re- 
trograde, when it is in the lower Part of its Epicycle ^ 
becaufe the Motion about the Center of it, carries ic 
further towards the Weft, then the Motion of the Hea- 
ven in which the Epicycle is carried, does towards the 
Eaft. Laftly, Each Planet ought to appear Statiimary, 
when ic is in either Extreme of the lower Half of the Epi- 
cycle, becaufe then, in turning about its Epicycle, ic 
advances neither more nor leG towards the Welt than 
iC' is carried towaids Che Eaft by the Motion of its 
Heaven. 

6. The Retrogradation of Mars ought to take up a s. wj, Man 
laiger Arch of the Zodiack than that of Jupiter , becaufe '^""' " 
Mat/s Epicycle is fuppfed co be largf r than Ju^er's ; iJ^™"^^- 
fnd for the like Realbn, Jfi^iter's Recri^radation ought ''•«• u^nja- 
m cake up a larger Part of a Ciicle than Saturn's. p|Mr,mrfju- 

7. When a Planet is retrograde, it ought to appear big- tlms^t^n. 
ger than when it is direct, becaufe it is then nearer to us, ?■ *''** ■ii"fe 
being in the lower Part of its Epicycle, fc^'t:'f^t' 

8. The apparent Bignefs of Mars ought to increafe »*rn thrj 
more lenfibly than that of JvpMer or that of Saturn, be- "'J'"" 
caufe AJw( being nearer to us, bis Approach towards the^g.'ij^,^ 
Earth, which is the whole Length of the Diameter of iiis ■^fa-mi'B^g- 
Epicycle, in Proportion to his Diftance is coafiderably ZirS^mti 
more, than the Approach of either of the othei;: For the ibmihatof 
(ivae Reafon, the appatcnt Bignels of Jupiter ought more J"F''er- 
fenfibly to alter than chat of Satmn. 

- . j,.Tto 
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t^P^f' ^' '^'^° Heavens belonging to thcfe ihree Planets bc- 
ert'flX'hU '"d placed beyond the Heaven belonging to the Sun ; it 
tyihciaii,. is itnpoffible that they rtiould ever pafi betwixt the Sun 
K&r"b^t ^^ ''^^ Emhj but they may very often hide fome of 
, pitaai.iitt- the fixed Stars, becaufe they are luppofed to be beloW 
"iXT'/'" ^^^ Firmament. ' ' 

'rimHti. ' ^°- GaliUus, by making ufc of Telefcopes, firil: ob- 

lo.o/ifrt ferved thofe four (mail Stars, which I mentioned before, 
fcrilar '■'' which always accompany Jupiter, about whom they qiove - 
■ '"^ ■ both Ways, fometimes to the Eaft, ^and fomeiimes to 
the Welt, ar unequal Dift'ances. Tbefe he natned the_ 
MeiSc^an Stars, buc they ate now called the Sateltitet or 
Guards of Jupiter. 
II. Ofih, 1 1. QalMaus alfo obferved, that Solum appeared to al- 
™^jj." ter his Figure, fometimes appearing round, and at other 
turn. Times oval ^ but we having raide iife of longer Telef- 

copes than his, have obfcrved Saturn to appear fuccef- 
•Tab.xn. fiveiy under thofe Figures, which are * here repre- 

'^'^' fented. 
n.ofafmau 12. We alfo obferve ■ a fmall Star, which feems to 
^haittnX' '^^'"^"''^ ^^ O^'J Figure about Saturn, the longer Dia- 
ng s^™n. meter of which, is on that Side where Saturn appears 
longeft. 
13.0/jtt J, ^s (Q [he fmall Stars which accompany Jupiter, 
vnefssJ^' GdUieus was of Opinion, that they turned about this 
uCisa. Planet, and defcribed Circles which are all in the fame 
Plane,- which Plane continued, would pafs through the 
Center of the Earth. Mr. Caj^ni, Profcffiir at Boulaste, 
found by very exaft Obfervations, that the firft of thefe 
four Stars was diftint from Jupiter on either Side, five 
Semi-diameters of rhis Planet, and his Periodical Revo- 
lution one Day, eighteen Hours, .and Twenty-c^ht Mi- 
nutes: That the Second, which is a little bigger, was di- 
ftanc on either Side, eight Semi-diameters, and his Peri- 
odical Revolution, three Days, thirteen Hours, and 
eighteen Minutes ; That the Third, which is the bi^ell of 
them all, was diltanc on either Side, thirteen Semi-dia- 



I. A^mdi StdT, &c.) Nay there 
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meters, and his Periodical Revolution, fev^en Days, three 
Hours, and Fifty-Ieven Minutes. Lailiy, That the 
Fourth, which is the leaft of all, was diftant on each 
Side, Twenty-three Semi-diameters, and his Periodical 
Revolution lixteen Days, eighteen Hours> and niiie 
Minutes- 

14. We cannot Conceive how thefc four froall Stars u-tIuk Ju- 
can move in this manner about yupiter, and continue ^^'"J!""'' 
their Motion, unlefs they be ' carried by a fmall Vor-f™,„^""" 
tex of Matter which furrounds Jupiter. But becaufe it 

would from hence follow, that Jupiter alfo ought co 
turn about his own Center, we fhould perhaps have 
hadfome Doubt about this, nocwithftandir^ it fcems fo 
agreeable to ReaCbn, if we had no: been utely convin- 
ced of the Truth of it, by an excellent Onfervation 
made by Cafftni. He was the firft that took notice of it, and 
was the Occafion of others takiiig .rratice afterwards of . . 
a certain Spot upon the Body ofjitpiter, which begin- 
ning to appear on one Side of this Planet, afterwards 
appeared towards the Center, and then on the odiet 
Side : After this it withdrew for fome Time quite ouC 
of Sight, and then b^n to ^pear again on the lame 
Side where it was firft feen j The Time which this Spot, 
and confequently Ju^ittr it felf, takes up in compleat- 
ing one Revolution, is about the Space of nine 
Hours. 

15. There hath been the like Spot ieen aifo upon i)--7&ie 
the Body of -j««rr, which- proves, that this Planet allb**"'-^ 

■ turns about its Center, in about the S[iace of Twenty- k^t'ii*\tm 

four Hours- ' Cmnr- 

iiS. GaliliBus was- furprized at the Alterations of the le-^dmjt- 
Figure of Saturn without being able, to find out rhe^'^,^*^ 
Caiife; and fo have a gi'cat many Philofophers beca,iiifetc>,r ^^- 
who have in vain perplexed themfelves about it. But /,""""" "J" 
not long fince, Mr. Hugem, a Dutch Gentleman, has "'"" 
very luckily thought of an Explication of this Phieno- 
menon, by fuppofing that Saturn is a fpherical Body, 
furroundcd at a certain Diftance. by a very thin Ring, 
» but of a confiderable Breadth, the Pbne of which 
Pafles through the Center of Saturn ^ and he fuppofes 

1 . Carrltdiy a fmall r.rlrx, fcc.) 
Set Ihc N«it M. ftfll.xi:v. ^rt. la. 
.fM,T«rl. 

1.2k t>fa cmfidttMi ■Sriidtb, 
&c.) To which we may aiii. ihar 
ttit Pkoe of ihe Ring ii fo inelined 
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this Ring, as well as Saturn it felf, lo be illuminated by 
the Sun. 
i-j. jtaEx-. 17. This being fappofcd, hefliows that SatMTn ought 
'ie B™ '^ '"^ appear round, as it is remefented in A, when his Si- 
^it. tuation is fuch, that if the Plane of his Ring be conti- 

Tab.xii. nued, it would ^fs through the Earth, becaufe the 
*■&»- Thickne/s pf this Ring is only turned towards us thea» 
which Thicknefe cannot be perceived ^ but whoi the" 
Ring is in ariy other Situation, fo that the Plane of it 
is vifible to us, then it ought to appear to us (/ an 
.Oval Figure, fuch as B, C, or D, which muft be fo 
much the bigger, as our Eye is elevated above the 
Plane of it. 
\%,o$ iht 18, As to the little Star which accompanies Saturn, 
a'^^lt' ^^ fuppofes that to move in the Plane of this Ring, and 
Mtends sa- that it conipleats its Revolution about this Planet,- in the 
•""■ Space of fixteen Days or thereabouts. 

Tab. XII. 13, All the fevcral Parts of the World] which we have hiy 
^'S- 3* therto treated of, put together, and difpofed in the Or- 
der in which we have mentioned them, will compofe the 
following Figure, which reprefents the whole World, ac- 
cording to the Hypothefis of Ftolem^. 



The Second Part, of Cofmography. 



An Explication of the Phasnomena, upon 
Suppofition that the Earth turns about 
its oiyn Center in Twenty-four Hours. 

CHAP. XVII. 
A Camion ahoM the Paiei and the Circlet. 

LOfihtPiUs TTPON Suppofition, that the Earth turns about its 

tfihi £«ri*. \J own Axis in Twenty-four Hours, {by which the 

apparent Motion of the Heavens is ex^ined,) the two 

Points of its Superficies which turn about their own felves, 

only, are the true Poles j and the Chcles which every other 

Point 
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Pcxac ot its Supciticies delcribes, are ibe Cirtles tf Lam- 
gitude upon the Earth, the lai^eft of which Circles is the 
"Rrrtfirial E^ator or the EjuHu^ial Line. 

2. So likewife the two Poine in, the Heavens> which i. ofthttf- 
are difedJy agaiDl} the nyo Poles of the Eanh, and ?"?'^' 
which fccm never to move, whilft all the reft feem to ^^. 
turn' abouCi thefe are the apparent Toki ef the Heavtmi 

and th6 Circle] which we ima^e to be diretftly againft 
the 'Earth's Equatofj is the parent E^UMter y the 
Heavens. 

3. When we would deTcribe dK Horizon of any par- 3, oftbiH*- 
ticular Place upon the Earth's Superficies, we imagine, '•'™- 
alike in both Hypochefcs, that this Horizm is nine- 
ty Degrees diftant every Way from the Place, and the 
Herizm which we imagine in the Heavens neceflarily 

paC&s thrtmgh all thofe Points, which are diredUy againft . 
the Earth's Hmzm; now upon Suppofiti<Mi that the 
Earth moves, thefe Places in the Heavens are the feme 
as if the Motion were really in the Heavens; therefore it 
follows, dMt upon either Hypoihefis, the Harmm is always 
the fame, 

4. lie Circlet of Latitude, and the MsriJiam upon the ^Xfihtkie- 
EartbiTC always the fame: ForGtice theAfwi^awj in the ''''^T* 
Heavens, are always liippoled to be in thofe Places ' ' '• 
vfhich ate dtredly againft the Eardi's MerlcHaiK, and 

that thefe Places are ^ways the fame, upon either Hy- 
pothefis j it follows, that the MtriJiaru in the Heavens, 
oi^ht to be the fame here, as thofe before defcribed, 
when we allowed the Hypothefis of the diurnal Modon 
of the Heavens. 



CHAP. XVIII. 
^ ExfUcatim ef tht Sim's Phitnometia, 

FIRST. Thougji we conceive the Difiance from i.ritfirfi 
hence to the Sun, to be very great.; yet the Di- ■J'-rw^™- 
ftance from hence to the Fiftnament ' is ftiU vaftly greater. 
We may indeed conceive it as great as we pleafc, bt- 

caufe 
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caufe there has not yet been any Method found out of 
determining it. 

t.T»t/«wJ 2. Secondly. We muft fuppofe, that • the csdeftial 
Si^ifiiim. Matter which furrounds the Sun, and which diffufes ■it 
iclf all Ways, to a Diftance, much left than that where 
- the fixed Stars are, but much greater than that'wherewe 
are, turns from Weft to Eaft about the Sun; and that 
carries the Earth along wlch it, in fuch a . manner, 
as, without hindring its Revolution about its own Cen- 
ter in Twenry-fbur Hours, to mov^ very nearly parallel 
ro itfelf, and to defcribe aboutthe Sun, every- Year, a 
Circle fomewhat excentrick, to the Plane of which 
its Axis is inclined Twenty-three D^recs and a half. 
j.mytie 3. Upon this Hypothdis, it is evident, Fifft, That 
BettiKBiji/m rije Sm, aj (^,^1] as [he whole vifible Heavens, ougbt-to 
%>finmfi. l^t" ro defcribe every Day, from Eaft to Weft, a Cir- 
dc parallel to the Equator. 
4. rvhf 4- Secondly- Becaufc ths Earth goes about the Sun 
till sm, af- fi-om Weft to Eaft, the Sun oiuft neceffarily Teem to move 
^ml^y>fiu ^"^^ Weft Eo Eaft in the Firmament, in which it would ap- 
Eaji in thi pear to defcribe a Circle, which would indeed be the fame 
ScSftiik. as the Equator, if the Axis ttf the Earth wefc perpendicular 
to the Planeof its annual Circle, but muft now ditfer froiri 
it, ^nd in^erfed it at an Angle of Twenty-three D^rees 
and a Half, which is its Diftance from it, by reafon the Ax- 
is of the Earth has thus much Inclimtion to its Plane. 
f.TiMtU '}■ Having (hown how the Sun ought to appear, to 
thteiherPbM- mm about the Earth from Eaft to Weft every Day, and 
A^dtprnd' '° defcribe Circles parallel to the Equator ; and further, 
tipiBwiiJtwi that it ought alfo to have an apparent- Motion from Weft 
'"". ""• to Eaft in the Ecliptick, which it feeras to move thro' 
moKiwe . j^ ^ Year, it is cdy to fee that this will folve all the 
particular Phenomena betbrc-menrioned i I (hall not 
therefore fpend anj^urther Time in esplaining them. 
6. T%at the 6- However I cannot omit in this Place, two very im- 
affariKt poTtaut Things, belonging to the Subjeft we are now 
«'^^^''"^ treating of The Fir ft is, Thar though the Diftance be- 
siari, -nd twixc the Earth and lome of the fixed Stars, inc'reafes or 
»*' ^' •/ diminifties in fix Months time, by the Length of the 
'u,ghtnn&' whole Diameter of the Earth's annual Circle^ yet thefe 
fiher. Stars ought not to appear bigger at one Time than at a- 
nother- The Second is, that though the Circle which 
the Earth defcribes about the Sun, is very lai^e confide- 
red by it lelf, ^d with regard to thofe Meafures which 

uTht CttrJUal WJwtr A& ) S« ihc Nots'j m CAap.XXr. Att.i.x.^thiiFan. 
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we here make ufe of upon the Eaithj yet notw^hlland- 
it^ Ae apparent Pplein the Heavens ought nor to 
chai^ its Place, but always throughout the^vbole Year, 
to keep the lams Diibncf from the Pole-Star. 

7. As to the firft of thefe Two,- befidcs the Proof of 7. tPljiif 
itnoBi hflBcc* ristt the Dtuneter of xbe Earth's annual ^f^"Lj, 
Circle, as large as ic feenjs to us to be, is not at all fen- ,f7^fi„4 
fiWe, but a mere Nothing, compared with ' the inamenfc ■»"' ■«* ' 
Diftance that ihere'is betwixt the Earth and the fixed *"*"■ 
Sms; belides dii5> I lay, ther^is another Reafbn.wbtch 
, I thiiJc no one has hitherto taken Notice of, and that is 
this i We judge of the Magnitude of a fixed Star by the 
Bjgnds of ttat Part of the Bonom of the Eye which is, 
fiiaken, when we look upon ic; But the Impreffion which 
a Star makes* is lb flxong,. that ic fpreads over a Space a 
thousand Times bigger in Diameter perhaps than the 
true Image; Co that we lee it ^ far bigger than it oughc 
to be feen. This beii^ fuppofed ^ if we imagine that the 
Diamecerof the Earth's annual Circle were fo targe, com- . 

pared with the Diftance betwixt us and the ftarry Heaven. 
that we were twice as near a fixed Star, one Time of 
tic Year, than we are at another, its true Image ought to 
be twice as hrgsj but the trembling or Ihaking, if ic ex- 
tends it felf to its ufual DiAance all round, muft caufe the 
Diameter of the falTe Image, by which we judge of the 
Diflafice of a Star when wc are neareft it, to be greater 
than the Diameter of the falle Itqage when we are fijr- 
theft off it, by a thoufandch Part only of its Diamecer> 
. which is not at all fenfible: Ic follows therefore, that the 
ipparent Magnitude of the Image oughc not IbnGbly to 
increase. 

8. As to the apparent Pole it thi Heavens never al- z.Whyii, 
tering its Place, that ii entirely owing to the immenfe oiptn^t^f 
Diflance of the fin'd Star,3 from us, and to the Eanh's %!ff'™' 
Axis always keeping parallel to it felf. For hence it Unrtr^i 
follows, that the Altericion of the Pole in ihe Hea--^"'"'*''''** 
vens, being exa£t!y equal to the Change of the Place of Ikt>^])i* 
the Earth's Polc^ the Alteration qf the Pole in the Hea- r«r. 
vera cannot be at all fenfible, becaufe of its great Di- 
ftance. 

: Dij}aact\ ! i Fsr. H/ger thtn It «^*(.] Set 
, Ai[. 1, <rf ; Nu[«3io Cbap.xmi. Art. ii.d ibt 
I Mi Pari. 
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CHAP. XIX. 

^ E^lkittim of the t^nroit Mttios of thtjixti 
STARS. 
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low fpeakipg of the 3iumal MociOn of die 

. ^ . _ fixed Stars : If the Earth turns about its own Center, 
"f'tbtjitcd' t^'eymuftneccfianly feetnfotomove: The Queftion now 
StarifiMsm IS concerning anorner Sort of Motion, by which every 
^^*' ii>;cd Stir feems toincrcafe its Longitude fince Hjjptfr- 
ini UZ'u,' «*»*'s Time. 

•w.c«(n-. 2. Iti order to account for this Phaenomenon, wenecd 

%mif"i^ only to fuppofe, that the Earth, in its annual Revolution 

fiaini>,f % about the Sun, does nor keep an ejtafl: Parallelifm, but 

f^i'* ^" that it librates a very little, fo that in a great many Thou- 

' SxJ'si'Ll'" ^^'°^ Years, each of its Pdes defcribe a fmall Circle fixim 

' EafttoWeft. 

i.Whjihi 3. Upon this Suppofition, the Eartlfs EqutmBial Cir- 

fi^um" '^ *'" ^^ applied to different Parts o£ the Heavens, and 

f'^tfipii. therefore the EqumoSial Cirek of the Heavens mufl: al- 

■ ^fi- terin the &me Manner, and cuttheEliptickin dificrent 

Points, fucceeding each other from Eaft to Weft. Now 

fince we reckon the Longitude of the Stars from the Point 

of Incerfeiftion of thefe two Circles, it miift neceflarily 

increafe a little every Century- 

4. v^'hj iht 4.' The Alteration of Longitude that happens to any 

fi'°!ds°^"" °"'' ^^^ ^'" '" * ceruia Number of Yeare, muft be 

/t™ vrlfi the fame in every other fixed Star j but alt the fijfed 

hs^fihim- Stars tt^ether may alter their Longitude more lenfibly 

'S"'- insane Age than in another, if the Libiarion of the Earth 

be greater in 'one Age than in another. 

r.y^tiu '■ ^" °'^^ ^° explain how the Declination of the E- 

Dttiiaatim cUptick is lef&ned, as Aftronomers have from Time to 

<"'' *f''>- Time obierved, fince the Days of Hipparchits j we need 

'i'nitJC^n only fuppofc this, that the Libration of the Earthy 

Tim. - hath caufed its A^is to be a little more elevated a- 

bove the Plana of the Ecliptick : And from hence it wSI 

follow, that the Equinoftial Circle in the Heavens muft 

approach fomewhat nearer to the Ecliptick in which 

the Sun feems to move: There being therefore not fo 

much Diftance betwixt the Ecliptick and the Equator, as 

there was belbre, we imagine the former of thefe Qrdes 

CO have come nearer to me latter- 

6. Thtt 
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6- The Libradon which wo here afcribc to the Earthi tf-?^* »*• 
makes the Poles of it alter their Places ; whence it ^"ifiJ^,^ 
fb!Io\*'s, that they ought not always, to correfpond to '■•/■» u i*» 
die fame Places in Che Heavens' j and thus late Aftro--^™' '"''"'" 
Domers have -obfervol. that the Polar Sur ia touch that /tfr,^ 
rteafcr'-thtf P{rfe ixtW, than it sfas ia the D^s of Kf- mriy m. 
parchus. 

7. But no Libradon or other. Motion whatfoever, j^'^f"^ 
'which we laii^re' in the E3illi> * can caufc aoy-Ake- ^ zJ^hf 
radon in the Elevation of the Pole ^ the Heawm. vjikh datiai ttur 
is fim above the Uuriwon in any particular PJacCj fo long ^tat^^^ 
as the fiune Points oF the SuperScies of the £arth> ° 
contimie to tie the P(^ of it. Becaufe, as the F(^ 

alter tbcir Baccs^ the whole Earth is altered likewtfet 
and con&quently the Hormm in propordon. Thus if 
we fuppofe the RaJe of the Earth to correJpond to a 
Place in the Hcavens> diflnrit^ fix Degrees from the 
Pbce to which it corre^onds nowj the Hmt/M which . 
we concdve upon die £arthi would cortefpond to a 
different Place alfo. from what it did bettns. by. the 
&me Number of Dan-ees : Whence it follows, : that 
the Elevation of die Pdle above the Uorisdm muft be 
dways !the iame. 

8. It is true, that if we fiq^)oled the Eanh to turn B-/fo«**« 
upon dififcrebt" Poles from what it does now, then diis ^"p'j^"^ 
ElcvatitHi would .indeed be altered :iAik1 this wouldagree »n«rtc h- 
with die Opinion of fome Modems, who pretend, *^T^^ 
that the Latitude of P«w, and coofequcntly the Elc- 

vadon of the Pole, is not the &me that it was ibr- 
merly> and t^ar the Limits of the Sun's Setting are al- 
io altered 
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C H A P. XX. 

jjn ExfUttitien of the Metieru if Merduy and 
Venus. 

i.neKli»«*« » tE have been already afliired^ that Mertutj and 

j!q^^nai,ia is j which bciog granted, there is no need- of fuppofiog 

^2,'hlphA ""^ Thing new, in order to exj^n their Phamomenai 
^^\f ' they all ncceflSrily follow, from what -has been alrea- 

MxicarjmJdy fuppolcd in order to explain' the Phaenotnena of 

■*'*™* the Sun. 

t,.H>»Ma^' 1. For, Firft, (ince the Earth turns about its own 

cury-uiVe-CffliDEr' from Weft to EaftinTweniy-fbur Hours ; JHer- 
■ M^ rw "■ ""y *■"* ^""^ ^"■"*^ neceflarHy appear to move from Eaft 
fr^ Bafiia ta wefti and to delcribe every tixf a Circle parallel to 

y^J*^^ the Eqiutor. 

^.tiiwiiej -3- They oiuht alio each- of d»em to defcribe a Cir- 
t^tt It -pw de about the Sun from Weft to Eaft, becaufc they are 
^JH^"^ contained > in the Geleftial Matter, which carries the 
ttE,^. Eardi about in that manner. 
4. 7%t thiy 4- Further, according ro this Law of Meebamcif kuai.- 

t^htuiu- ed m Reafbn and Experience, viz. that every BoA-whicb 
^^^"^ moves in a Cmk, endeavours te deftrihe the htrgef Ctrde 
that it (a». Mercury and Vemu, as well as the Earth, oi^t 
always to be in the Zodiack ^ becaufc that is the largeft 
Circle which the Csdeftial Matter in which they are car- 
ried defcribes- 
y. »*» they 5. The Circles which JHercurj and fenui deJcribe about 
I?'',^^r ^^ ^''"' ^"S ^^^ ^'^^ ''^^ "" which the Eardi is mo- 
h,'Zfi,h!ma'^^ "bout it; we ought to conclude, that the true pe- 
Tcart riodical Revolutions of thefc two Planets, are finiJhed in 

lefs dun a Year. 
«. ntt thty 6. However, they ought to appear to take up more 
"K*' "V- Time in making a Revolution, than they really do take 
S*™*' n« "P '■ hecaufe we clU that (he Beginning of their Periods, 
4 - Rtvim- when thefe Planets are between the Sun and the Earth ; 
^ify^l^ and we fuppofe this Period not finilhed till we find them 
V. ^lere j^;un : But becaufe the Earth changes its Place al- 

fi]^ whiUl the Planets m^e their Revolutions, that alio 

I An. 11. of tbufut. 
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-will be in a diderene Place from what it was in st the 
Beginning : Whence it follows, that \iie apparent Peri- 
od of every one of the Planets. muQ ntxidlanly com- 
prehend nbt only a whole Circle, but as much more 
aUoi, fts the Eanh has palled through in the Jame 
Time. 

7. This beii^ well upderftood, it will not appeaz at all 7- TtdiVt- 
ftrai^, that VeMiu, which moves in a lefi Orclc than ^^^^ 
the Earth, fhould notwithftanding q>pear to take up iifitbtnHibt 
nineteen Months : For the Eanh having in this Time Hmth. 
gone above a . Revolution and a Half ; Venus mulb 

have made more than two Revoludons and a Half, 
when we think, that (he hath made but one ; whence 
it follows, that Hie linilhes her Cqurlc in lel^ than ei^t 
Months. ^ 

8. And becauie itfenufr/ leems to make his Revolu- i.TbMWci~ 
iSaa in fix Months or thereabouts, during which Time, ^c^f^ 
the Earth, makes half a Revdudon ; therefbre .Mr- ^tntfiwr 
any really finilhcs his Courfe in about four Months. . -Wwrti. 



CHAP, XXI. 

u4» MxfUcatiea of the Moitm of Mars, Jupiter ' 
and Saturn. 

SINCE we are already allured, that Mart. Ju^ter, i-TbitMin,. 
axASatwn do indeed fo move aboi^t the Sun, that Jupi"°*«' 
the Circles which they delciibe* contain the Earth's f^J,^^' 
Circle within them; this is fiifScient to convince w, fimiftt^iatkt 
that tbefe Planets alio i fwim in the Odeftial Matter, ^^tT '** 
and that they lare .further dilknt from the Sun than the '' 

Earth is. 

1. This being fuppofed, it follows, that Jttnr, jMater, ,, 'h„ ,t^ 
and Safunh tnuft not only fcem to txan abou; tlie Eartl) ifr <» 
fiomEaft to Weft in Twenty-four HcHirs; but muft air '^J^*** 
fo be carried along by the Casleftial Matter which con-'y^t^^m 
tains them> in the feme manner as Mtratrji, Venus and «»"/«« 
the Eanh are arried. E^umji. 

}. SaiM in Ibt V*UfiSilMMtr, Su.) Sw tit ifiM n Ct^. Mr. An. 11. 
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■.mfMars, J, Accorciing to the Mechanick Law befbre-mendo- 
k^T't'^i "^' ^^^ Circles which MarsyJi^teT-, and y«?«ra defcribe, 
mftmn^ ought to be under the Zodiack^ and as ttiey are laieei 
Smm In™- than that which the Earth defcribes, it is eafy to fee, 
^-io« the ^j. jj- ^^^j^^^ gjjjjl^ ^jj^jj. Co^^rfc in fo fliort a Time' 
as the Earth docs bet's. Thuswc fee the Reafon why 
Mars finiflies his Conrfe in near two Years, J^ttr in 
Twelve, aiid Saturn in Thirty, as they are obferved 
to dO) viz. bccaufc they being fiirttier' diftant froin the 
Sun than the Earth is ; the C«lefHal V^tter at fudi 
Diftance^, ought to take up proportionable Times to re- 
volve round. ' 
SOiw tfnfi ^. Thowh thefe Planets move always direSIy qni 
''«"'V ana never ifand ftill, or gp backwards, yet' they muft' 
^arj-rtra- f^gf^f^^y appear to be {(ationary and retrograde, - 
and thac at the Time when we think they fhouid be 
So, -viz. theyleem Retrograde as often as the Earth paf^ 
fes betwixt the Sun and them ; becau^s we then move - 
the lame Way as they do, but quicker than they j 
dierdbre we muft fee them applied to different Parss of ■ 
the Stgrry Hea ven eyerj Day, and move the ajntraiy 
y^y to that which we'go. 
J. Hbw tV 5- And as to the^ Stations^ we ought tto fee them be- 
tffimr Sit- foce and after even- Retrwradatioo, t|ecaufc then the 
'™'^' Determination of the Earths Motion, is fomewhat ob- 
liqgfi iQ the Determination of the planet's Motion : .So 
thattheVelodty with wBich we aremoVed, is" fufficienc 
only to make us fee tbt lame Phn« in the fiime Place 
for fe+eral Days tc^ether. 
e. ^npri ^- This will be clearer by looking on the Figure. Let 
farikmUr us fuppofc, for Inftanccj the Cirae here marked A to 
fptb^hr'Tit- ^ '1^ S™i SC ^o be the Eani's annual Qrclei DM 
tintimtRi- the Orbit of one of the Planets, Mars, Ji^ttr, or So- 
tr^titd- turn., and that FG reprefcnts the Starry Heaven : This 
T^ xiu. being 'bj if ws conceive the Planet to be at D, and ^ 
Kg. 4. Earth at B, (fo that wc are about to pafs betwixt it and 
the Sun) we muft then fee it under the Place of the 
' Heaven marked F. Further, if when the Earth is 

got to H, the Planer, which moves flower, is got ta E 
only, we ought to fee it in F Ml, the iame Place of the 
Heaven ; and this explains the Station which precedes 
the ReCTt^radadon ;- after this, if we fuppofe the Eardi . 
to be got as lar as I, and the Planet to L, then we 
ought to fee it under the Plac^ of the Heaven mark- 
ed G, which is more Wefl: than the Point F, where it 
Mraewed before; which explains the Rctrc«radation : 

n.oii.PdbyCjOtl'.JIC 
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Li&\j, if we iuf^jofe ±e Earth to be got to C, and tlie 
Planet to M, we ought AiU to fee it in the latnc Place 
G ; and this cicplaias ue Second Statioiij which follows 
the RetrogradatioD. 

7. The Nearods of Mart, makes the Arch FG, that 7- ^« <» 
is, the ParaSax, and his Retrtw^tioi))' UigeT than the jj^*^' 
^araUax atid Retrogradation of Jv^ter. ' And becaufe Siaun, ^rt 
j^/er is nearer us than SiturHf for the latne Reafon his ^^fSyj^ 
Parallax and Retrogradatioa are larger than thofe of"^'' 
SatKm ; Whence it follows, that wlren Mtri is retro- 
grade, he ought to appear to move through a bigger Arch 

of the Heavens than Ju^tr, and Jv^ittr through a bi^er 
than Sa/urm. 

8. Acconjii^ to this Hffothept; when the Earth 'nt myik^, 
betwixt the Sun and one of thefe Planets, we are nearer fj^' *" 
k by the whole Let^th of the Diameter of the Eanh'sC*™5i^^ 
annual Orbit, than when the Sun is between this Planet "»«raA, , 
and us, and therefore the Planet ought to appear b^ger;,Z^,'*^ 
oow this happens at the Time of its Rcrrcgtadation ; it"s^f/i,»- 
is evident therefore, that the apparent Bignefs of a Pla- c"4"™»- 
net when ir is retrt^ade, ought to esceed its apparent '"*■ 
B^nels when ir is dired. And becaufe the Length of 

rills Diatneter by which we are nearer to Mars, bears a 
greatcrProportion to that Diilance which we were ftom 
hiiri before ; than the famd Diameter, ty whofc [.ei^tb 
we are nearer Jupiter alJb, does to die Diltance we were 
from %ip»/w; it fbUows, that the Incrcale of the a^- 
rent Bignels of Man, ought to be greater than the 
Increafe of the apparent Bignels of Ju^ter : And be- 
cau& our Approach to Sati^n is fcarce perceivable* 
becaute of his great Diftance j therefore his apparent 
Bigneg, is hardly at all increafed, when he becomes re- 
tr^rade. 
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HE Eclipfes of the Moon and of the Sun j the ap- 

. .._ parent BigKls of the Moon, the Strength of its 

Eaite, vv- Light, and its Parallax, do all ihow, that the -Moon ik 
*'"' not very" hx diftant from us : Wherefore it is natural to 

think, that ir is contained in " that fmall Vortex, in the 
Middle of which the Earth is [daced. 
i,rhaitht 2- And becaufe the'Matter of this Vortex is turned 
uVc'J^i'd ■^'^"'^ '^ Center from Weft to Eaft, it muft cany the 
nini'tZ' Moon along with it in that Manner about the Eanii : 
Emhfrm But fince the Circle dcfcribed by the Moon, is much 
<fl«£«j«. lat^e,. than the Globe of the Earth; it is reafonable to 
think, that if the Earth makes a Revolutron in Twenty- 
four Hours, the Moon cannot make one in lels than 
a Month. 
' j.ffMKfe , 3. This Length of Time which the Moon takes up 
^^1^ in revolving about the Earth, is the Reafon why Jhe ap- 
mmj'ia pears to make almoil an entire Revolution from Eaft to 
Tmntij-fimr, Weft cvcry Day, whilft the Earth revolves about ia 
E^fitlvv^, Cenfe"^ "^ '^^^ ^^^^ Time from Weft to Eaft: But this 
undin a does not hinder, but thac in a Month's Time or therea- 
^a^l'". bouts, the Moon may run through all the Sma pf the 
rv,finEafi, 2odiack fi^m Weft to Eaft. 

4. Why tie 4- We muft take notice here, that the Vortex in which 

Mtiimjftf'e the Moon is carried, and in whofe Center the Earth is 

VF^it'Eafi, P^ced, being compreffed between the Heavens of Vexia 

is morr fiaji'- and Mart, IS not exaSly ' round, but of an oval Figure; 

^Wf*' ^^^ lefffir Diameter of which, if continued, woula pafi 

mdOpf'^ti- through the Center of thofe Heavens, that is, through 

caiithmat .thcSun: This being (a, the fluid Matter of this fmali 

'tve^'^'~ Vortey, which runs round the Earth, muft necefliirily 

move quicker in thofe Places where the Paflage is ftraiter 

than in thofe Places where it is lai^r : Wherefore / 

the Moon, which is carried in this Matter, being in - 

the ftreighteft Places, at the Times of its CoujunQions 

fi(f Oppqlidons, its -Motion towards the Eaft, ought to be, 

more fendble at thole Timesj than at any other. 

>. ThttfiuU FiniM, &cO Sea tl» Umi m Ch^. str- ^rt. n. 
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5- The Figure of the Moon's Path, which is that of r-*'^ »*< 
an Oval, hlndeis it from being > fo fo dillaot from the ^Mfltim^ 
Earth, at its Conjundions and Oppofitions, as at its Qua^ /<»'•» u ttt 
dranitc3. And hence it isj that about the Time of the Sa^t^ti. 
Conjuodiotis andOppo&tions, the Moon's Di&metcr ought 



6. If the Motiooof the Matttr of the Imall Vortex «. rra, i*, 
in which dK Moon is carried, wer* to accommodate it Y™ °" "** 
fcif to the Earth's Motion only, then the Moon would 'j,^ ^, 

* appear to move from Well: to Eall under the Equ^ iix EiBtiid. 
tor ^ and on the other Hand, if the Motion of this 
Matter, accommodated it lelf to the Motkm of the 
great Vonex about the Snn only ; then the Moon would 
a^^iear to move alwsn'S under the Ediptick ^ but being 
to accommodate it felf to both thefe Modcns, it follows, 
that the Moon can ndtber be carried under the Equa- 
tor, norunder die Ecliptick, but in a third Circle, which 
approaches nearer the Ecliptick than Che Equator, becaufe 
the Moon is nearer the Sun's Vortex, than Die is the 
Globe of ±e Earth. 

7. The different Phafes in whidi the Moon appears at 7- ^*" **• 
different Times, and the EcHpfcs of the Sun, are ej^Jain-if"?",^ 
ed in the lame manner in tbi^ as in the forcgou^ Hy- M^^tu- 

pOthcGs. pl-Jnidik, 

g.Thou^ accordii^to this Hypothcfis, itis eafy toT^^SIir 
imagine a CompoGdoo of die whole Heaven* ; yet f »*tft«™ 
diought it proper to reprefeot them in the foUowii^ J^-^*" 
Figure. " fji^'iu. 

1. 5afar£fiatfrvn ibi Eitrth, I much iltrri tbii Miner. See Tac- 
&C.) It ii xa be obferved hawe- I jui'i ^/»n. 3»t U. ChM. a, 
ver, ihat [he Mocn ku two Ttrl- I NiaiU.f6.- 



CHAP. XXIII. 

Of the Syfiem of Tycho-Brahfi. 

BESIDES the two Syftems of the World which i.iiifirji 
were piibliflied by Ftoiemj' and Copernicus, Tycho^ ^'l"!^^ 
Brabe invented a Third, which has fomechii^ in it com- dmicaFmiL- 
mon to the other Two : For as to the PoUtion of the °^ I"" 
Parts of the Univerfe, Tycho ^rees with Copayiicut, ex- 
cept 
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cept oily in this'PaiticuIar. that be mtkes die Earth the 
Center of tjie fiity St^rs. 
t.rhtfirfi z. Aiid inorderto expbin the Motion of the Heavens, 
'^^J' and firft> the apparent Motion of the whole Heareos, 
™i wrt wWch tiiejt feem to comfdeac in Twenty-ftwr Hours, 
s^^j- Tjcbo was of the lame Opinion with PtoUmji -ax. diax 
theEarth'is at Reft in the Center of the World, an^ that 
the whote Machine of die Heavens is turned about it fin^ 
Eaft toWeft'in the Space ofa Day, by the Adion of the 
Pntowm MsbiU. , - 

s.Th/tcM/ }■ He alfo e^lains the parocular apparent Motion of 
>4Mi«iar « ^ fixed Stars in die &me manner as Ptoltmj and hi« 
Ji'ir FoUowo. did 

Ptolemy. 4. But m order to account for the apparent MotKM) 

X ^&^ °^ ^'* Planets, we may affirm, that he entirely agrees 
triuXht a- with Copvmieus, that is, he fuppofes Meratrj, Verms, Marsj 
rrtei aiih ya^eT, and Soturn, to revolve about the Sunj and. the 
topernicui. ^^^ ^^^^ ^j^^ gg„l^ -^ ^^ Tmes mentiotied by 
Ccftrnuut. He only adds further o£ his own ; that the 
Sun revolves about the Earth from Weft to Eaft, and 
' carries along with it, that huge Mais, of which it is the 
Center, confifiing trf" all the Heavens of the PlanetS> 
whHe and endre, and always parallel to it felf,* infuch. 
a manner, that the Earth, being always ar an equal 
I^iflance from the leveral Parts of Ae Starry Heaven, 
is to be found fucceffivdy in all the Places contained 
between the Heavai* of yeToa and Jttw^,. to wUch Gfer- 
itkia fuppofcs it applied in the Space of a Year. 
f.rnnrtU ' 5' So that all the Difference that; there is betwin the 
thi Hjfibifii Opinion of Copfrnicus and 5>r/w with refpea to the Eardi 
f^,&^^;, tom^3iei viii\i the, ^id Matter of the World through 
^fcoperd- which it moves, orwnich mOvesby the Sides of it, con- 
ou- fifts in this : That Copernicus fpeaits of the Motion of the 

Earth, as aMan.would do, who was going to explain 
how he got from Paris to OrleoTts, vix^ by pointing out 
the Way. and faying, that he was carried alcmg in it 
by the Motion df a Coach 'and Hbrfes; whereas T^cho 
in fpcaking of it, would do like another Man, who, ha-> 
ving been ia a Ceaeh from Paris to Orhans,- the fame 
Way; would not acknowledge, that either the Coach or 
Hones moved as all, but affirms, that the Way is mo- 
ved, tuid the Wheels of the Ccoch only turned about 
thdr own Aifes, and the Horfes only lifted up their Lc^i 
in order to let die Way lUp under them, and that they 
fn^hi not be cairicd along with ic 

AThey 
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- 6, Tbe/ who are well Bcqiuinced witb die Bjpo^ t. Km tit 
thefis (rf Ptohtnj Mid Ci^imicut, will find no great ^J^*^ '^ 
Difficulty ia owerviog how ih^s agrees with the Vhte- ^-^i ^,t, 
mmM^gw, bm wiil ies, th« it yerv well eicplains the Di- /'*am»bu 
xediioasi Stations, aod Retr^wudoas of the Planea ^"^ '""■ 



CHAP. XXIV, 

' RefUetimi nfon tbe Hjfothefes ^ Ptolemy, CopO^ 
"^ '' nicus, <i*i Tycno. 



"¥ Tl/E have no Reafon io think, that the Strmaure 1. Tho tkm 
V y of the WorU is fuch. as we lave no Idea of; ^J'r^^ 
becaiile in Things merely natural, we can always jut^ Hjpeihcfa" 
of therp' according to the Idea's and Notions which we tbtnueim. 
have qf them. But becaufe we have here propofed 
three 'Notions of the feme Thing, one of which on- 
hr can /be the true one, ^ve rauft neceflarily rejcd 
Two. of tiem as falle, and retain the other as theoidy 
^me one. 

2. In order to choole' which of theie OjMnions wa i.h«k. 
fliould be of, we muft- throughly confider the Hypolhe- ^'f' ',^'^'^ 
fts of Ttolemy, Ct^ernicus, ^vA T^cho, and compare theM HjpoiHu. 
exadlly- with each other ; for if we find any one of 
them to contain any 'Thing contrary to Experience ot 
ReaJboi we ought not to make any Difficulty in rqetft- 
ing iti in order to our embracing that only, in which 
there arc no fuch Repugnancies : And if there be no 
fijch Repumaacies in any of the Three, yet we ougbc 
always to fix upon thatj which is the moit fimple, and 
has tne fcweft Suppofitions j becaufe the more the PhsB- 
nomena are, which can be ei^lained by it, without 
making any new Suppofitioas, the more the Proofs are 
that it is true. 

\. The Hypoth?Jis of Ttalemy, as was before obftrved, j. ntpji 
is contrary to Experience, with relation to die different ^Y^hTi^ 
Phales of Venus and Meriury, ,^ca %he Hj- 

4. It is alfo contrary to Reafon, becaufe it allows of J;"*'/'"/ 
iJDratipns in the Chryftalline Heavens; for this is ^<i ^. n^iiccad 
admit of a great Aiterarioo, in order to explain a fmall Rmpm. 
pn?-. Thus a Body which moves on always the fame 
'" . ■ Way, 
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Way, though with unequal Vdocity, does' not tiudn- 
go fo much Alteration, as a Body which, b>?u^ bfr- 
gun to move one Way^ moves all at once the op- 

SGte Way. To which may be added j that the Li- 
icion which is introduced in order to explain the-an- 
equal Motion of the fixed Stars, is not fulficient for 
tMt Purpofei for Aliroaomers dp very often find 
that their Calculations do not agree with the fh^eno- 
mena. 
f. TiiiUTd 5. It ou^t dfo to t« rejiJteJ, beciufc of the great 
<«/«. Number cm particular Suppofitions, which it omtains, 
and -yA^h fira made upon all Ot^afiOjiDf} h grdc^^-^atx-^ 
plain any new Phaeooniencm ,- £1 that iM^g can be de- 
duced from the fill): Suppolition, chat will explain any new 
Thing, and which coniequendy fliould be taken for a 
Gonfiimatioa of jthe Hyfoihefii. 
e- T^fignb 6. Further, Ijnce he alcribes to the Frimum Jtbti^, a 
Rttfia. Power (rf C3,riymz along with it from Eaft tb Weft, 
all the Heavens which we cor^ained in it; w? cannot 
conceive any Reaftm why it ihould not carry the Earth 
aloiffi with it alfo ; and that fo much the rather, be- 
Ottife the Defenders of dais Hypothefii, fuppofe i: to be 
■ «! unai3ive Maii, and are direftly wainfl: allowing it any" 
particular Motion, by which it uii^t advance as much 
from Weft to E^, as the Prjmiim IHeHU would carry 
it from Eaft to Weft; which is however the only Thing ■ 
that they themfelves make ufe o^ when they would (how 
why the Starry Heaven and the Heavens of me Planets, do 
* not finilh their Revolutions in the iame Time as the Pri- 
mim Mobile does his. 
7.t»«Gm- 7. I know that it isijfual to lay, that tfa- Gravity of 
'iu£"tT' '^^ Earth, hinders it frotn beipg moved by the 
Emh^m ' Heavens which incompafe it ; but \ know ^Itb that .this 
*«ng cimiii Reafon is not a true one ; For, ail chat Experience teaches 
ptimumMo-'"^' ^'t '^'^^ Gravity is a Quality by which terrcftrial Bo- 
UJe. dies tend to the Center of the Earth,, arid tend likewife 

in the &me manner to unite with eadi other : Now it 
feems as abfurd to apply this Gravity to the hindring the 
Earth's Motion \ as it would be to afHrm, that a Num- 
ber of Perfons who are in fl Boat that turns round, nlight 
hinder themfelves from being turned aboutj by clalping 
each other, and fiillning thraifelves tc^ether as dole aj 
dieycoufd. 



« 8.Th«, 
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8. That the Hypethefu of Tteltmy cannot be the tnje !•. J*««- 
ooe, e moft evidenc from hence ; that the PhUolbphcrs %f^iifj^ 
of the feveral Ages fince him, have not been able to Pmiemy^- 
find out the Resuon of two Sorts of MotkHU very con- 'i^Jj^^"' 
fiderable, and which chey ithemfelves own to be of very ntr ittpf^ 
great Importance : The firft of thefe, is that Motion by •"■■* '''^•» 
«*ich. heavy Things defcend downwards, and hght j{^^^^^ 
Things ^ceod upwards^ that isi they have not yet been 

aUe to Diow, what Gravity and Levky coofift in : Tlia 
other is that Motion by which die Waters of the Sea 
life and fall twice every Day at certain regular HourSi , 
which igiwhatwe call the Flux and Reflas of die Sea. 

9. We have as much Realbn to rcjcd the Hypothecs jTtjti** 
of Tyebo, as that of Ptekmji for the Defeas'are much ^^^'{"^ 
the fame in them both : We may -indeed af£rtD> that there ufiJtfiaiv* 
are fewer Suppofitions in it to explain the Motions <rf ^^^ ^ 
the Planets by, and that it accounts very well for the ^ '' 
parent Phafes of ytTtw i but it mufi be owa'd, that thexe 

h oat Thii^ very ihocking in it> and which can by no 
Means be leconaled with Reafon, va. when it fuppo- 
fes that Motion, by wluch the whole Ma&, of wtiich 
the Heavens c^ the Planets is compofed, is carried 
through the whole Firmament. For diough we. fhould 
£ippofe the Author of Nature, to have imprefTed this 
Motion upon it at the Beeinning j yet we mu^ acknow- 
ledge, that accordii^ to the Laws of Nature, which ho 
him^ has eftabliihed, aod by which we fee all Things 
are governed, this Motion muft gradually diminiiL, and 
^ce ceale at laA j becauic^ according to the fame Laws, 
it muft be. communicated to the CaJdlial Matter, which 
chat Ma& to which Tycbo afcribes this Mocion, auuinu- ' 

ally turns out of its Place, 

10. The Hyf9thefis of Copernicus, is, without Doubt, '•■ 7*« *t 
the moft iample of^thc Three; For he makes no more ^1^'£^^ 
Suppofitions, than riiofe few which arc necel&ry tOi„iaifrii»- 
explain the apparent Morion of the" Sun and fixed '*■ 

-St3«; and all-the .Phenomena of , the Planets, which 
he exfJains afterwards, and efpccially> the Dire^ons. 
Stations, and ReCrogiadations, of Mani ■ Jnpiter, and ' . 

Saturn, are fojnany Proofs to confirm his Hjpothejix, 
and to induce us . to believe that he has hit upon the 
Truth. , - 

11. It is a ftill greater Confirmation hereof, if wecon-, "■ -^Cm- 
.fider, that as there is but one Sua to illuminate the^'^^J^ 

Earth and Planets, and that the Planets fhine by that ./copctoi- 
Ibreiga Light which they borrow from it^ it is ve^ ""■ 
pro- 
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probaW^ that the Earth alfo receives her L%tit in the 
iiitne manner « the Planets do": For, there is no doubt 
ftt alt, but that they receive thciis by revolvii^ 
about the Sun, and, as we have good Reaiblitothink,by 
turning about their own Centers likewife; {for we are 
aflTurea erf this, by Obfervation in Mart, ji^r, and 
Saturm;) vMch being lb, it is hi^y probable, that the 
Earth rcrdves in the lame manner that Capernkyi {ap- 
pofes. 
ii.rt4(t*ii 12. Now there is this peculiw Advantage in this Hj- 
^ithifis fotbefify that it will fadsfy not only all rrafonable Per- 
h a^'h'm fo°Sj ^^^ ^en thoifi that are very fcruptrious ,- by alknr- 
Mitiat It ii^ to the Former die Liberty of thinmg as they pleafe, 
tbi Ztnh. airiofgjvHW \^tNametbey judge proper to that TranT- 
htion \^iidh the Eardi makes j and t^ fhowing to the 
Latter, who can by no Means agree, that any Mod(» 
at aU Ihould be afcribed to the Earth , that they need 
not be in the Jeaft furprilcd at diis Hjpethtfn on that 
Account, becaiiifc it is indeed but very improperly, that 
■ny Motion is albibcd to it. For if it be rightly un- 
dcrflood ■ that Motion is nothh^ tlfi hat the fuceeffve 
j4ppUeatio« ^ *^ Superjidet of any Body, to the iBffiratt 
Parts ef tht Beditt vMeh pirfatmd it, atid itnme/Safefy 
ttm(b it, we iliall feej that what we call the diurnal Mo- 
tion of the Earth, belongs tatber to the whole MaJ]!Com- 
pofed of Eanh, Seas and Airj dian to the Earth in par- 
ticular j -which ought to be looked upon as at perfe^ 
reft, fo lor^ as it is carried by the Torrent of Matter 
in which it fwims ; in the lame manner as we lay, that 
a Mao ^o b afleep in a Siira is ac reft, tboi4h the 
Ship really is in Modon. So likewife will it appear, that 
the Motion which we commonly call the annual Motion 
of the Earth, does not at all bdong to iti nor to the 
Ma6 compofed of Earth, Water and Air, but to the 
Odeftial Mattetj wtuch carries tiiis whole Mais about 
tbeSun. 
k>. n«A 13. As to the Objeftions which are tifually made 
f-jf^ d ^sinft ^^ Hyfothefis, zs for Example, that it would from 
the ^Mbf tfioice follow, that a Stone let ftll in the Air from a very 
ft «/o^- htth Place, would not i^l upon that Place on the Earth 
JiJ^^"-' wnidi anfwered perpendicularly to it when it was let go. 
but upon another Place, to the Weft of that j becaufe 

X.ThAiMsikniiH,tk!att^,&c.) I the lf»u m Ptrl I. dff.k. 
Hon wok Ms is* nay Be TetD in 1 jfrUJ^ , 

whilib 
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wbilft it is dcfcending, the Eaith is moved towards the 
Eafti and fuch like Objc<aions; tbey cannot be propo- 
fed> but by fuch as have hoc been ac ihe Puns, to think 
{eriouUy upon the difeenc Qrcumf^ces of Motion : 
For> whocvei has in dte feoft coofidered tKik Matter, will 
eallly fee, that aax>rdi£^ to the great Law of Nature 
«M. that till BotSet tali amtituK as tinuh as thty can, hi 
that State in wbuh tbey once arei that afl the terreftnal 
Bodies, which have for fo long Time turned with the 
Earth fiom Weft to Eaft. muft have the fime Ten- 
dency to jnove that Way, as the Earth it Telf has ,- con- 
lequent^ > a Stone lei (yi from a very i»^ Placej 
cannot delcend without moving fbrwaras «za^y at 
much at the Eardi does j whence it muft- neceOarily M 
upon 6k Place which correfpooded to it pmiendiculai^ 
ly when it was lee go ; and where we fee by Eirpcrience^ 
that it does f^ Not ought we to diink, that the Aii^ 
unlels moved by any external Caufe, fiich as the WhK^ 
will at all alur the Liiie in which the Stone has 3 Ten- 
dency to defcend in, for the Air it fdf mov^ to- 
wards the Eaft, in the &me manner as the Earth doe% 
but it oi^ht to move either quicker or flower than 
die Earth, if it were to accderatc or retard the Scone'a 
Motion. 

14. After thefe Explanations, » wc Ihall' malce no DiP- t4.n*tw« 
ficuity of joinfag with one Party, and declaring for the !jji)J*^/^ 
Hyfvthtfs which is commonly called CMtrmcui's ; fo that coponiM, -. 
when we mention our H)f<ahefis hereafter, we ate to be 'T^'^^1^ 
underftood to mean /ftf, which in all our Philofophy ^yg '*"'«'"* 
{hall fiippole to be the trne.one. 



t.^ Stan InfiU fnm a wry ■ ArpmteiH fcr (he Hypotbefii <rf fr 
t^ fUci, Sec) S*e ihi Nufi at I ftmiau above lU die relb drawn 
Pan L Chaf, li*. An. i. J from ihe Dilbnce of ibe find Sia»i 

a.m/h(/<>fMt«iHOiF»<>7<SccO 1 Mav in the Mtct tym Of. 
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CHAP. XXV. 
Of the ^MHre of the St»i. 
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NO Sody doubtjS} hat -that the Sun fhines by iu 
own Light, for we do not (be any where iti ^ 
,World i more lummous Body for it to borrovir Jcs \j^ 
bc«a. 

3. What was before oblerrcd, cooceming the Moon 
ioA I^auui Oiows usj that thele Planets mine by the 
L^ which they receive fioni the Sun } and fince the 
ott^ Planets do not appear to have any mere Li^t (^ 
their own than Veimt i .and lince they all revolve about 
the Sun, as f^w» and the Eaith do, (which looks like 
fome Sort of Dependance upon it) it is natural to con- 
clude, that they alio, like the other, {hine by diat Light 
CMily, which they receive from the Sun. 

^. The fixed Stars ihine a great deal br^ier than the 
Planets, whence we conclude, that they fhine by th^ 
own Light as the Sun does. And indeed they are t at 
fo great a Diftance from the Sun, chat we are furc they 
could not be fcen at all. if they borrowed their Light 
from him ; any more than we can fee the Satellites of 
^iter, xad die frnall Star about SMur», without good 
Tdefcopes. 

4. This 

Thefi, ^jrsbF, that havt hUkirtt 
mnditioit to laknlnle their Difijnit, 
havi not it™ Mt ftTfcSl} It cumftft 
lMTDffy„, t^iujm.ftbetxtnme 
Xicmifs, sad almfi ImpaJfiUSij ^ 
thi Objcrvftufu rijm/ii fir thiir 
Pwtfift. ThcalyMnhtdthatI fit 
Jtmaiaiia te civu at em taUritU 
Froi^ilfij In /= diffiide a C^i, I 
ihai! here mttt mfe of. Seeing thei 
ibei ihi Slari, « I jaid bifari, art 
fimmy Sms, if bc de hitfijyft mt 
of Ihem equal ta 9ws, it wittfiilavp 
ika it, Diflmufiim m, iia, whkIi 
i'later than ifw 0/ the Sam, ai itI 
Marmt Diamtlcr is Itfi itan Ibt 
aiamtitrtfihtSm.. 'BiaihiSiart, 
even ibtfi »/ Ihi firj! Mapdtndt^ 
ibtuih vitatd thra^b a Telifi^, 
rtfi very fmall, thai ihcyfiem aUf 

^i- r. tu.;.. D-- — -rilhtwt 

> IbM 
fncb 
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j[ in immenft and iooonceiva- 

blc Didance fiom us, nay ta^y be 
colleSeil fcom hcDce i ilur tliougb 
bf the Etnli'i annual Murion, we 
ale fearer tb^ br ^e wbolt L<pgtt 
of [he iDlaine[er of ihe magniu Or- 
tis, ttti: Sicuaiion dt Migniaidi 
(which indeed it but like a Pdnr. 
Set IbeKiiii en Chap. 
' -"i ^ait.)is HOC in Che lead 



■ any other Meiliod, whereby it ci 
certiinlyiwfound oui. lAr, Huge. 
thought of a very ingeniout Way 
making a Conjeduie about icint 
CtBJeBtrii aniimiiM the Ptaaaaij 
Wtrldi- 2o(ta. Ptt.ii.s. 



ChapitJ. *f NATURAt PftltOSOPHT. tfj 

4. Thb being fo, it is reafonable to think that the fixed- 4- 7^' 
Stars arc fo aianf Suns, placed indiaereac Parts of the '^J"if„ 
World; ibiiikWm - 

i^i4 m tiu„fi,Tiiii Ihtt if tht S-H.- 

Ftr if mnty-fivi T't' «w njiu- 

rid, fir a "Bmlltl «i r/a (a/mm,- 

lb ill Kmfi Smfmijh U irnd 

_ .(._ .... 1^ j^^ j^ mitlti- 



'fath Otfm4l!int tan iirnh ■ 
iw<: (Tioi I/m iMi nW'' 
^hA / ^Hi/til tj whMt Waj I 
tnddftirgm th, Di^nrnur ,fihe Sm, 
a. /« makt is ni apfw Istict thm 
tU D«, cr a»} tthtr «/ At thir] 
eim. r. thi, Pmfofi liliifidmiEnJ 
if Bir Imilvt Fat Tnii with m vnj 
thin flMt, in thfUiddli ofwhiih I 
mUi Hull OQt iKuiiUng tht tmlfih 
ftn rfa Lini, iluu U, the Hmdrtd 
and JiTty fimrtb ^att sf tia Ineh^ 
lidl End I tnrncd tt ihi Sm, pin- 
ting ay Sji st the tikeTi and I ctrU 
fi, /• nmcb ./ ,h, Sna, », aaiin 
DiamtttT tiait Ibi itid Pari cf 
HkWMi. -Bm fiilljh^t Hull flat 
tf Un VMi briibiiT mmh tbm thi 
Dif-Sltr ii In Ihi cUartfi Niibt. I 
fiM ibai ih!i wimld nut da, bml that 1 
mfi UJfiH Ihi Diamiin ef ihi Sm 
mitias deatm^e- I mmdi ^n-fach 
sntriiTlhlt' 



\tlpl«. 



idGUf. 1 



tt nfi $finmji Miinji^ii, 
•/ mack -irtit, tbi ftmi Diama/r 
milh tbi fimiT Htlt. ntn letting 
agiAi townrit lie Sant (luting lari 
that m LSghl mtht ami niitr mj 

- ^- '|SX"?.»' 

I. Ski ttmpatini 
aiwdini » thi Ralel itf Diopmckt, 
Ifimil *J( DiMieiiT «• »u hm 
■\xfiitt Bfihjt huniti 



ftand it appear 



fie^d Far, 
that Ifn 



roagh .. 



•e DUn. 



,T H.I, 



r i if l. The Sm thtrtfiTi h 
cmtraatd Intu faeb a Omfafi. . 
Mm Ttmimed fi far fiim ai, tfir 
il", the fame Thing) ni n rnat- •-■- 
Diameter bat rhi i.J66nth Fi 



r, Dty fit, ^Hrfiad 
Jnp thijame Ligii at tht Dt^Si. 
ntwdtOi.ABihis Difidhii.ihtnfnm 



nip^fml Diftanii tm- 
itailidlyei 1766^ ii W-i ; md *Ji 
Diamtttf Hull atovtftar Third! 4.*" 
Siring Ihia Siriui it frffefed i^aalu 
tht San, it f'llnwi ihiihii Diamein 
I, btertifi 4" > ^d tbat hli Difim, 
tt-iht Dlftaniftf ibeSimfimtiaii 

i^tdibtt Difianit thtl it, wiUimeaf 
Vol. II. - ■ ■ 



fptnj almitfi fnen handred thotfand 
'tils Jtarm belteetn at and 
tJiifthifixidSiari. JIui 
ytt nhtn in a cltarNi^hl mlsit men 
ibem, we utmii think them tint 
}ta Milll ntr mr Headu 
t I have here injnired into, U 
ning the neairift of than. Ftr 
lhiaihtr,fiBce,at aaiitfrre ^fervid, 
ihty arifo macb fiirlbir ramvii inia 
the Heaveni, that the Difiancttfibt 
~ 'V™ thif.llaKtngcn„,iiat 
IheDlftaaceef thifefraallf 
San, nhai Jn Immenfity mafi thirt 

/lilitmAin BTStj, / havt 

hitn rrfleHing tbai ivJti in jelf, 
I Iba^hl aU em Arithniliit mat 
rmhiag, aid thai vt are vtrfii bat 
in ibe very Rpdimenti tf-HamUri 
in Cm^arifiin ef Ihii great Sam. 
This is inderd a Very jngenious Coj^ 
ie&an of Mr. M^su. Bui our 
Flamfiead .tau it lift fouoi bf 
wooderfuL diligenE ObfervadoofB 
[hac tise fixed Sius have m annual 
PiraUaii whkh ii ad>m[tor De- 
monRraDtion i4 the Modon of the 
Eirch, And chat thig Puallax it 

But the following Panleolaci, 
which are wonh Ob&rvioon, are Ca 
many Confejuencej of lie vaft 
IMnaswof [he tixBdSnn. 

Firfi, If we were to apptoich 
ninety nine Times nearer lo th« 
fixed Stan than we now ire, li> 
ihai . we were ifiAinc ftom them. 
bu[^a hundred* Piriof the preftni 
Dlltance, we Ihould fee ibetn bm a 
very Hide K^er than we do now ; 
for the; would appear no bigger 
not TMj o[her%^fe than they do nowi . 
when looked at wirh a Tdefcope 
which magnifiei the Objefi » huo- 
dred Timci. 

Stcmdiy, Nine Firu ar Irifl ia 
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, Worid: loordertherdbre to explain the Nature and Pro- 
perties of them, I Ihall latisfy my felf, by exidainii^bere 
die Nature and Properties of the Suiu and tbe £x[di- 
cation of theonemay icrvc for tbe Eicplicadon of tbe o- 
tber. 
f. Witt %■ We have already feen, that that Part of tbe Worid 
*«3»*_rf in the Center of which tbe Sun is placed, and which 
^^"' reaches every way a great deal beyond, Sanjm, ' is a cer- 
tain Vortex; the Matter of whicb, except tbe Eaith and 
Pl^ietSi is very liqiiidand tranfoarcnt. To which wc may 
add; that all this vaQ Extent of Matter, is compofed t^that 
of the firft and fecond Element only, and that it contains 
a great deal more of the firit Element than is neceflaiy 
n fill up all dK loterftices, that tbeie muft be between the 
Parts 



t&gbt. 
fUTdb 



■, Light (bnau&i u wu 
loowna.omt'^Bli^N^ta trnPartl, 

Ck^tJ, jlTt.io. itUprofogi- 
Md fioni die Sun m the Earth in 3- 
boucrerenMintitMof Tune) onnot 
coma from ibe fixed Son soatia 
Idi ibm ibrtjr DanTune >[ theioOj 
ind Sound could no: come [ram 
Aence'm m in IcQ Tine than fifty 
thou&nd Years i uid i Ball fliot out 
ol a Cannon, would take up much 
longer Time Hill. See ihi Fiiltfifla- 
4»l TratdaSmii. No 209. 

tmi from beoce tbe famotu Mr. 
mijim dnwj a tmv ingeniout Ar- 
nimeDt.whidioTeithrowi bocb the 
FiolFmaick and Tycbonick Syiirms 
of the World ; ,'. ii,f-^i hi, there 
■ be any IKflcrencein the DiHancei 
" ofthefixedSian from U5,ind none 

• of the FtolemaickAllronomera have 
' veanired pctemptorily to affirm 

• char rtiertunot; then bji reaTon ef 
•. Dheii Tail Uiftances. the Time 
' which Light takes up in coming 

■ Irom a &s«j Scar to the Earth, mufl 

• be very freaii not 10 be jneafjrcd 

■ by a few Houri or IHyii but by 
■whole Weeki.or rather Momba. 

. < Whence it will fbllov, that the 

• Clue Placej of the fixed Still, thoich 
I tbcv are both retlly and apparently 
< in [heir pro^ Paralleli of Dedina- 

• tion j yet with relped to thdr light 

• Afcenfiom. will vety much diSer 

• ftom thor apparent Plaeeti norwiil 
1 any one of then, anleli by great 

■f Chanee.erw beln that Place, with 

• ielpe£l to Ehe Hori»a 01 Meridian 



' of tbe Earth where it ippeart m be. 
'And bdida. itwilltoilowitom ihi 

■ DiSereoce of Difianco. ,thai tbe 
' realOTderand£iiuaii(mcf ibefixed 

■ Stan «nth r^ard to eatli other, ii 

■ notfiicbajwefeeitfrom tbcEanh. 
' We do indeed ceitiiiilt know by 

■ Obfer^oDi the parooUar Parallel 
< which any of tbem iiin.becauledw 
• rucrel^ve Propagation ofLi^t doci 
' not, at all (U£iib thdr Suuaiim 

■ &Jewayii but what tbocFlacciare, 

■ wlthrelped.to eadi otberin any 
' Parallel, cannot at ij] be known by 
( Obfervatitm, unUli we knew their 

■ Dilfancoi and confidered well what 

■ Time Light would take to p^ 

■ dirot^ them (which at prd^i we 
' do not.) , Kow fincc we know the 

■ Fiacn of the fixed Stars according 
< to thdr Longitude and Latinide. 

■ only bybaving their Plva with re- 

■ Tpeit toiheir ri^t AfrtnGon a^ 
, ^._ii__j__|^^jjj jiy obiervationj 



tbe fijcedlive Modon of Light 
iundering It. Which Orange or ra- 
ther wbimlical Thing, in the audeat 
Hypothrlu.hath not been obfervKl 
br any Body (that I know of) hut I 
- think iiiiien well wonh the No* 

■ lice of tbe Folkiwcti of Fialtwij (if 
< there remains any deb.) Wbere- 
• lore 1 leave lb (bangs and lb im- 
' artlfical an Intention to be con- 

■ lidei'd by them and to bedFtpIeil 

I Ii dttrism Vi^ux, kcSilth* 
Nilts M An, ». <f tiit Cbjftif, 



n,o«UhyGoOgk ■ 
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Parts of the fecond Element: IrrConle^icnceof thi% 
fince k is certain that Bodies which move in z Circkb 
^ve a Tendency to fly off from the Centre of their Mo- 
tkm. and that the groQeft and moft heavy Parts, fuch as 
tfiofe of the Second Element, have a greater Tendency 
to fly off than the other ; it neceflarily follows, that the 
Parts of the Second Element ought to go off irom the 
«ommon Center and to approach as near to each other, at 
thtir F^re and particular Motion will allow : So that 
tiiey ought to force into the Place which they leflve> 
an the Matter of the firft Element, except fo much onSy 
OS is requifite to fill up the Intervals between theitf. ft 
is certain therefore, that towards the Middle of th eVorieX 
in which we dwell, there muft be a large Quantity irf 
Matter^ which is compofed of the firil Element only; 
and it is this Mafs of fublle Matter which poil^fles die 
Center of the Vortex in which we are ', which we caH 
the Body of the Sun. 

tf.We 



*7 



I WKit0,ttllt*,Vtitiftl.t Sim, 
Ice-) SiBce at kavelhcwudiu ihe 
Sibtle Miiccr ineniioned til aling a- 
tnt, and tiw Vaneies menuonrd 
ttUtt (in die Stta n> An. lO.) are 
GrSitkiiu lod CDDtnrf .m the Nature 
. of Tbiiip : Ler nt har what ihc 
Ulaftrioia Sit fE"' No'« ^yt fo 
iutoaipwablf V^l conctroing the 
Kanite of the Sue and Start bom o~ 
ihoPrmopIci, 'Do not grat Bo- 
-■ iMi,faj$ kttCOtSayftbtaWtaxiiie 
' ^l)of/&l their Faiti heuing oneaoo- 

< theriand ma; doi great oenle and 
'• fixed Bctfiei, when healed befond a 

< cenuD IXegMCi apit Ligbc to oopt- 
■buil; ul^theEmillioDutilRe-afi' 
• ioDofitiLisbi.aDdibeReSeSioiu 
■ andReftaaion* af in Rayi with- 
■> in ki Ft>rct to grow IHll hotter, till 
-'- -tain Period of 



< Heaii llid) as 



ithalol Che Sun 
)d fixed Son 



• ptK EarduTehtnKiidy hoc whofe 

• HeiCiicoufisV'dbrrtiegieauieriof 



• whofe «ra are fc 
> not otil; by ^ . 
>ytheWei^i and Dmlicy of 

• the AtmoTphem incamheiu upon 
' ihetn, ind yery ftroiigly compref- 

• fing them, and condniriag ihe Va- 
< pouii and Exfaalaixiiu which a- 
■ nle&;(uiithem? Fm U Waieibe 



VeiBJ."andcluiVd&l bJ^^tL., 
' ded of Air, that Water in tbt 
< Vaiimm wiU bubble atid hoU u 

■ vehaneiilyasii wDuIddoifheaHl 
' much hocer in a Vdlel fit on 

■ the Fire in the open Air. For 
' the Weight of the innimh^r 

' Armo^hoe Iceepi down the " 
' Vapoius, and hinderi the Wi- 
' trrrrom^ilingtumilicgrowinudi 

■ horwr liian i> tequifiie to make it 

■ boil JnyacM. AifoaMimoreof Tin 

■ and Lead being put upon a red hot 

• Ima in twinj. emits ■ Fviot aod 

' Flaine;bu[-ihelanieMiicniiein iha ' 
' open Air, by reaion of the lucrum' 
' hentAtmofphere, does not femncli, 
' as emir any Fume.which on be 
' perceived by Sight. In like man- 
' ner ibegreat Woghtof theAtmof. 
' phere, which liei Qpon the Glohe of 

• ihrSun.' (FortheWdghtof Bo- 
diotipontheSuperlicieiof rbeSBC H 
toche weiriic ot Aodietupoa tfacSir- 
perBciesof the Earth, ai the Migni- 
Eude and Uenfity of the Sun u to the 
Uipiinidc iiull>efdit7 of the Borth.)' 
' may hinder Bodies there (ram lifioj 
< up and f;aini awiy froiB the Sun ia 
' theForm of Viponr J sndFumct.un- 

• leli by Meant of a ^ greater Heal 
' ihin that which oti the Surface of 
' our Earih would very eafily 

■ tbetriiiiH) Vipouiiandr 



I Ftitiiei. And 
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e. Tttt I- 6- We certaiiily find in this Ma(s of fubcle Matterj the 
lf?hf'^ lame Properties which Experience (hows us. that 
Zkkhiiftt- there are in the Sun. For firlt This iMafs of fubtlc 
rjUciHite Matter, or this very liquid Ba^j which we may compare 
^i. " w ^^ ^^ Flame, miil neceffiu'ily bcround which way 
foever it be turned about ; that is, if it be cut by any 
Plane parallel to the Ediptick, in what Part ftwver the 
- ~ Sedion be made, it muftiuways be a Circle, otherwife it 
would ibilow, that there were Partidcs of the fecond E- 
kment, that were not got fo far from the Center of the 
Circle which they defcnbe, as they ought to be, but this 
is impo/Iible, becauTc the Heavens are fluid. 
7. mi!^ 7' Further ; becaufe there is alwa^ a Lugs Quaintity f^ 
fom ifiii the Maiter of this firll Element, which endeavours to go 
rf!fc2% off from the Center of the Vortejc and which does in- 
Sfiidr;uhir deed go off ftotn thence through the Interlltces which 
i^^^*"^ rbere b bMween the Particles or the fecond Element; it 
f «^ ' always endeavours to go off in Planes parcel to ,the E- 
cliptick, and never tends to the Poles. But becaufe the 
World is flillj the Matter which goes thus off from the 
Sun, tbrces <»ber Matter to enter by the Pedes. 
S.njtti* 8. Becaufe we confider all the fixed Stars as (b many 
'■■"r %M Suns, which consequently oughr every one of them to havrf 
faKdStarart theiT own proper Poles antiEclipticks. from which the 
■Jf^.*^*^ Matter oi^t to flow in the Manner juft nowdefcribed; 
Jf'^lri!*./ if isKalonaWe to think, that that Matter which flies off 
frm Mhr from the Places near the Ecliptick of one Star, enters in by 
findst^. the Poles of another Star, which is confirmed from bencci 
that we cannot conceive bow a great Number of Vor- 
texes could &bfift long together, without deftroying each 
other, and being all blended into one, if the Poles (tf lome 
did not diredly correfpond to the Eclipticks pf 0- 
tbers. 

"^ 9. Now 

• tbeOmcgmtwciriiEmif condfcle ■ rbe Hntof ■ euHottr Ffre. Aid . 
' thoJe Vipoun lod Exbuhuioiu at ■ rhe lime Weigbi onj luDder ib« 

■ Ckmi u ibW Onll u uif Dme b^q ' Globeot thcSuiiEFam btingdiini- 

• Ed alceiil rrom thcSuD.and make ' nilhtd, unlcfi pehtpi bf tbcEinil^ 
' dem prdlDcI)! fill back again inro ' (x>a(^lJ^,mAiamjbaiU^iutf 
' bun; utd bytiacASiaa incteilc ' tiiyof Vapourt and ExlHtuioat.* 
,' hta Ibiiti mucb iHa thenaoDtr, Nttn. Ofl.f^,%lS' 

• Chuoq ciui£inb[b«Airuicrc>]ca 
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9. Now the Matter of the firft Element which enters ?■ Tifi 
into a Star at one of its Poles, gota on in a ftraighc Line. '.^I^-^ 
ciU it meets with the Particles of the Second Element 

which arc on the (ide of the oppofite Pole, againll which 
ftriking and preHiiig with all the Force and Impetus of 
its Motion, it is Te&eEted, and then turned round in 
Planes perpendicular tO' the Ecliptick^ and being moved 
every Waj" and on. all Sides, it puiKes away the Particles 
of the iecond Element, which were got nearer tlua 
the reil to the' Center of the-Star which dicy iacompafi ^ 
and cotifcquendy it .'cauft by thb Means become round} , 
not only at the Poles and the Ecliptick, but on creiy 
other Sue of the whole Mais : It follows therefore that 
the Sun is an exaift and perfedl Globe. 

10. We fee alfo, that the Sun ought to be luminous, la. FFfy 
because the Matter of which it is compofcd, by pufliing '.*'fT 

all round, adds to the feveral Motions which fthcy bad " ' ' 
before to make them a liquid Body, fuch an Impredton tf 
is requi&c to make tbem. when they Mupon ±e Botpom 
of the £f e> fliake the Extremities of the fmill Nerves 
Which are there, and fo caufe the Seo&tion of Li^t. 

11. It is ealy tocoUedt ftatn hence, that the Sun is u.Whj 
vktuaUj hot, that is, that ir has a Power to excite the Sen- Jjj **" '* 
gtion a Heat ia us : For it was before Hiown, that this 
Power necellatily accompanies that of L^t, and is pro- 
portionable to it; lb that the Sunbeii^ very luminous, 

u muftallb be very biK. 

12. It may .be obferved here, that fbmeofthefartides ti.Hiw 
of which the Sun is compofcd nayfo meet tt^ether and '^^^^ 
be entangled with each other fbmetimes, that though they yirwA 
continue in Morion with refpeil to ihe Particles of the 

Iecond Element, with which they are furrounded, yet nidi - 
refpeft to each other they area! reft, and fo compofe an 
opake Body, like the Froth formed upon the Surface of 
Liquors ^en they b^nto boil: And this may fcrve to 
sccount for thofe Spots which we often lee by the He^ 
of Teiefcopes upon the Body of :Uie Sua 

I}. It is alfo obTervable with r^rd to thele Spots, that >3- f^ 
wenever fee any of them, buq near theEcliptick; becaule, '*0'"*^** 
thoi^b any one of them Ihoutd b^n to be formed near ^iht 
the Poles, as foon as it becomes pretty large, it muft be SfSfOik, 
forced to quit thole Places, and retire towards die Eclip- 
tick ; Ibr the Matter which defcends from the Heaven^ 
and enters in at the Poles of the Stars, will pufh it and 
drive it that Way; and according- to the Laws ofMotton, 
the Tendency wrtiich ithas togo olFftorndKCtnterof the 

E 5 Grde , 
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Qrdewliich it ddcribesi will caule it co ^proacb the £- 

cliptidc as riie moft remote Place. 

14.11^ 14. And it may To happen, dut fiich a Number of 

«*» ^*(i '^ ^^^ Spots may be formed, ani they may be fo 

■v«td/ flopped by each other, as to cover almoft the whole Body 

fimaiwui.M of the Sun : And this agrees widi what we read in fome 

tvith^T""' Hiftorians, ' that thd-Sun has fometiinc* appeared widi a . 

very fiiinc Light for 2 whole Year t(^;e[heri lb that Meo ■ 

might look fteadily upon it without duJiog tbeir ^»- 

if. TbMt 15. Andbecauie, during thisTime> die &sed Stars did 

'iKfiTnhe '^^^ appear lets luminous than uTualj it is manifeft that 

sL'iLiAt the Weakneii of the Sun's Ligjit cannot be imputed to 

iimauti^ any Vapours or Exhalations in the Air; for ff it had 

^^!^"j!d ^^" '*'■' ^^ ^^^^ would have been hindred from fhioing 

that iht find likewife. And this ihows us alfoj that the £xed Stars do 

ft'Sv^X "°^ I'ortow their Light from the Sua ; for if ' dscy did> 

'ughtfnm they would not have appeared 16 br^ht as ufinl- 

thism. . 16. The Cotnparifon whidi we ji^ now made be- 

th%^°"f ^"^n the Spots erf' the Sun, and ihe Frothwhich ga- 

fbilnx^ t^rs tf^her upon the Sur^e (^ Liquors ahen they 

i'fifftM. begin to boil, give us Ground to thitw that thCT may 

be diflipated in Length of Time as Froth is j either becauK 

the liquid Matter ot the Sun, which is in a veiy quiclc- 

McKion, and agitated to the higheft D^;ree> begins to 

difunite the Bottom Parts of die Spots, whoTe I^uticlea 

were ftppp'd by each other ,■ or becauTe ihis Matter gets 

ever the Spot which fwims upon the Surfiice, in the 

&me Manner as boilit^ Liquor riles up and Aides over 

Ate Frqih, |nd at laft Saks it Co the Bottom of the V^ 

.fcl ' ' - ' 

ij.wty 17.It may beoWervedalfoj that ifanyof thefeSpots 

»*V'^*- difappear in this manner, the Liquid Matter which pallia 

^,iJS '' otQides over it, jUid wht^Paflageis thereby ftraitned, 

>*«. wh*i and its Morion accidorated, mull prefi upon and puih 

s«5fc^' forward more' than ufu^y, the PartkJes of die Second 

^ment which are againft this Place, and lb caule us m ■ 

perceive a brighter L^ht there, than in any other Part 

of the Son's Surface; and this is confirmed by Ob&rvari- 

on : For it fomedmes has ha^^ienedj that t^Kni the dilap- 

■■■"■■■ " pearing 






I.TtnF ttiStm ijiftnahifi af- i Aorany.it hnw fultfrt abm^ » 
areJiJCcI FUd; Boole Il-.Chap. I ulaliTetT ti^iArr. AaAfbamih, 
b nirt bavtitm frs^/itiKi ^nd I Of theOfdctOiUof ihe Philoloidicn. 
lliMtEiIiffiif,tnSma,*iwiin \ XtantbajM mitii tf.tm Ec&f$ ^ 
^OiDi&HnwAi Uirj»mdM.\ lttS*Mfirt tMt iiSmtli. 
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pearir^ of a Spot Icen in the Sod's Body one D^. to 
- extraordinary Flattte hadi been teat 10 liicceed it cbc 
next Day. 

18. It is ^o KoSxabie to thiolci lint fiune of thde 'J^'''^ 
Spots may be fo tbickand den&, as to require a very torg ™' jS^", 
Time to diflblve them intirch/; they may therdbre ti&ap aiima fiuh 
again to the Surface of the fluid in which d»ey were im- *•> 
roniedi and be iromerfed in it again afterwards, beibre 

iber are ndioliy diStpued : So that we need not be fuc- 
pittd when we lee fbme of the Spots upon die Sun^ 
Body di£ippear and appear again, in lefs Time than we can 
conceive them to be endreiy dilSpaced, and new ones 
formed. 

19. If the fixed Stars are liable to die &ne Altcratims, - ^^^^ 
fince diey are at vaftly greater Diftance from us than ^V^y 
the Sunj it is eafy to imagine that tbey may entirely ^/■^f-r.M^ 
ceafe to be fecn. when under foroe Otcumlttnces, in "''^"^' 
lA^uchthe Sun would appear only lefs luminous. Wbt^ce 

it is not at all wonderful, that we Ihould now lee ibnae 
fixed Stars in the Heavens, which tie Antients could not 
fee; and that th^obfcrved fome in their Time; which we 
camiot find now : Nor was there any Wonder to that far 
mous Star Which was lirft leen about the loth of Ha- 
vemter in die Year i;72.arQongft the Stars in the Con- 
ftelladon caUed Caffkiftis ' which appeared all on a fud- , 

-den larger and br^bter than any other fixed Staxi but aih 
terwai^ grew lels and weaker, oil ai kfl it wholly dilap- 
peircd 

■ and by naCbn of I» very grnc Ve- 
' Locii^ in tbii Neamelii aod (bate 
' Denun that there it in itie Sua*! 
' Acino&liero ; it muft meet with 

■ Tome ReGltaacei and be alink re- 
' carded, and approach aeai er theSun' ; 
' andbjappEoaching in'ibii irmnatr 
' neater aad newer to the Sun every 
' Revolution, it muftaiJaft (ail into .' 
' the Body oF the Sun. Atid io itj 
' Aphelion, where ii movei CoweS , 

* Jttnay Cjmeti-inei be retBidedbylha 

• Aimaion of oiher Comeci, and, at 

* JbtDcdtDe or other fall into the 
' Sun. And lb the fixed Snri lill«- 

• vile, whidibyUegteeswaflethrm- 

■ (elvei by rending fntih Light and 
' Vapours, may wi fupplied by CO- 

■ mecifallitigiiiodien, u)d by iHe , 
' kindlic? of tbii new Fewel in 
' thnn, ibey maybe talienfbr new 



Cane t)C the Bud Scitt may be la 






tobefeen 



bytheHelpof ourbeft Glalla, , . 
*> Aey ire &ery Bodm lilce itie Sun, 
jf any [WW Matter or Fewel bead- 
ded to them, tbey may on a liiddeo 
Uucodtrou to be Teen by the na- 
ked Eye, bnehter than any other 
Star, and as thiiFewd it devoured, 
they may dimiiuih in tbeir Brighi- 
tKb, and hy Degrees renirn to oiaj 
fitQ invifiUe State. And tlDC Co- 
mett may probably fupply them 
-viihihiiPewel. See Sir Jjuc J/»- 
lu'iPriiK^. 314*111. ^^.491. 

• The Comet -which appeared io 

• i68o in itj Periherion, wis not io 
' En diftant fitom ibe Sudi ai tlu 
■ fixdi {an Dt the Suo> Diinwn, 
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peared io Marck 1574. without haviDg,aC all chained 
Its Situadon which ir bad an Bi&t with regard to the fixed 
Stars which .were round about it. 
»Q. Thjt 20. From what has been hitherto faki, it follows, that 
*iHi i"a'hh '^ Sun ought to be placed in the Center of tha irre- 
***CeKB^,/ gular Space, which is poffeiTed by his Vorox, amoneft 
bi VcrifK. jjjp [nany oher Vortexes, which have fixed Sims in me 
■ Centers of them. But if we confider that the Matter of 
the firft Elemen: which flpws out of Mie Vortex into ano- 
thcfj may not be determined to go diredly to the Center 
of this other, we may conclude, that the Star in one 
Vortex (Might to be in the Middle between the Center of 
die Vortex, and ±c Place which the Matter of the firft E- 
Jetiiept, fcnt out of other Vortexes, tends to- ' 
«i. Thi 21. Thisbeingfoj all the cxleftial Mafter which tupot 
S^'' Am' *bout a Star, will be ftraitened and changed into a narrow- 
S«uin. cr Channel in fbme Places than in oihers, and by this 
Means, the Circles which are defcrlbed by different Por- 
tions ckF this Matter, will be excentrick with relped to 
the Star about which they move ; and diis is the Reafon 
why the Earth does not always move at equal DiAances 
.-from the Sun. Bdides, as Chaffe and Pieces of Wood, 
fwimmine upon the Surface of Water that turns round, 
do not auways defcribc the fame Circle, but defciibe 
Cirdes fomedmes nearer and foraetimes further off the 
■Center trf the Vortex, Jo in like manner the Earth in 
turning about the Sun, does not always oeceOanl^ d^ 
Icribe the fame Circle : And hence it is, that th« grcateft 
pittance betwixt the Earth and the Sun, or its A^ogetan 
may altei in different Ages, and be obferved fomiHimes 
in one Part of the Firmament and Ibmctimes in' another. 
11. Tbt 23. In order to ejtplain the whole apparent Motifan of 
rti'fcl^ the Heavens, there remains nothing but to find out the 
jt>:Uittfl Cauffej why the Earth in its annual Motion about the 
fi't^ifrrti- Sun is earned in fuch a manner, that its Axis always con- 
kt uiift^, [jp^jgj parallel to its felf, or which is the fame llung, its 
Poles uways are directed to very nearly the fame Points 
IDtheflatn' Heaven. But this will not be very difficult to 
'account for, if we confider, that the diurnal Modon of 
the whole Mais compofed of Earth, Water and Air, de- 
termines the fubtle Matter, which is in continual 
Agitation in the inward Parts of the Earth, to retire from 
its Axis, and go off in Planes |iaralld to the Equav^r; 
' and that at the fame time there muft necefl&rily enter 

into thofe Parts which, ^re near the Poles, a like Quanuty 
^ the £uiie knx of Matter flowing &om the P^vcs near 
" ' \ the 
D,o,i..(i by Google 
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Ch^i5> ffNATVaAt PRiLOSOraT; 

the Ecliptick of iiXac neighbouring Voitex : For it is tafy 
K) conclude from hence, that when the Earth has ooce 
begun to receive die Matter which comes frQCQ one par- 
ticular Part of the Heavens, it will ccxitinue to receive it 
more coaveoieatly) than it will do aov other Ma^ l^ 
coiDes from other Parts j bccaufe its Pores are mote fitted 
to receive it, and k can enter into them widxHit Inter- 
ruption : Wherefoie thefe occult Pores which we con- 
ceive to be parallel to the Eartb'i diurnal Modcxi, muft 
tKcenkhl/be lb placed, > that the MatKr which enten in- 
to them, muft enter direflly in; which if it does, the 
Vdes of the Earth muft always be dircded to the latne 
Parts of the Heaven, and comeijuently its Axis keeps al- 
ways parallel to it ielf. 

• a 3. In 

I Tkftt tit liiUin tMik vatfi, 
&c. ] That ±e Voatxa of Miiccr 
■D.vbidi tbt Plaaai fvim, ait 
mere tlfUoiu ind conmry to the 
Wuenomem of NiHire; ii evidtm 
ftooi 'the foDowlng Atgumcnts : 

Firfit Ttie immenle Swce of ihe 
Woild ii lb fu- from bdne M of 
Matter (which imaginary Pttnuinij 
ibelblcFDUtidatioaof iheFi^OQ of 
Voneiei) that on die connarf. that 
Space which ii filled witb Miiter, 
bean no Froponion at allg to that 
uwDenfe Spac* wlutAUvoidof all 
Ualter. Sit iht Unit n t*n L 

Secmilj, It ii evident from die 
Mocumoi Cometsi whkb piis vny 
fteclTin thehearenlySpacctiUWavi 
udfroihuid to all Parts, (iaOrbi 
wlucb on the Phuvtt Orhi at all An- 
gle!) lb« die Flineit caooor be car- 
ried along by Vorteza of Matter. 

TUrdlj, • AccDidlcg to the Lawi 

• of AifeMiMny 1 Body which re- 

• volyo in ao Exuairici Or*, mova 

• dower ID iti ^iiliiri! and quick- 

■ ei in ifi PctUiAh > But according 

■ 10 the Lawi of Mechanicki, the 

• Matter of the Vortex ought to move 
I fwifter where the Place it Oiiiin 

■ and nuie imipijfrdy rtal it, in the 

• Apfariion. diao where the VUce ii 
•vida.dndUfi umcrt^td.lhti ilia 

• lb PnibiHm ,' which two thingi 
- • concradifi each other. Thui in the 

I be^rming of the Sign ^it^'i where 

• the Aphdian of Utri-. now ii, the 

• KAanct beiwiit the Orbi nf Mtri 
f tai finmi, it to the Kflancc be- 



' ly : And therefore the Matter of 
' theVorteieootained be[ween tbore 

■ two Orbi ought to move fwiftrr !q 
' the Bwinning of Fifiii, than in 

■ theB^nniiwof Hr^tinthe &me 
' Proportion of three to two ; For 

■ the flraiter the Space ii, ihrough 

■ which the liaie C^antity of Mat- 
' lerpjffei, in tie ftme Time of one 

■ Revolution, with fo much di« 
'gteate^VdodiyoughiitCopafs. If 

■ diereftjre the Earth were carried a- 
■longioihij CKleftiil Matter, bdog 

■ rtlaiirelyatreft wlAit.andrevDlv'3 
' together mdiii about [heiJiin ; in 

Velodty in the Beginning of Pifeii, 
' wouldbetoitiVelodtyin theBwin. 
' ipg of Wm, in a TelquialterateTU- 

■ do: Wtieoce the apparent diur- 
' nalMotion^f [heSunin theBepn- 
' ning of Kill, would be mors 
' dian frrtaiy Minutesj and in the 
' Bmnningof Pi/cM.lell dian forry 

■ eight Minutes. Whereas (we find 
' by BipnierKc) the apparest Mod- 
'OQOl the Sun it greater in iheBe- 
' ginning (rffiftd.ihaninihe Begin- 

■ ning of Wr/», and therefore the 
' &nh novo fwifter in rbt Begin- • 

• ning of Firf thin in Ae Begin, 
' ning of Pifiii. The Hyporbefc 

• therefore of Votieies dlreflly con- 
' tTKfifb the Atbooomical Fheno- 
' men»,indtendi more to COTifound 
' the CzleHU Morioni than to ra- 
' plain them. Sit Kewt, Primb.- 
' 3m(1I. SM. to Fnf. XJU. 

Fpmtt^ 
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fn order to conclude siyOpiaioDCOncemiogtbc 



■m M txla Nature oF Che Pknecs, in few Words, we m^ add to 






what has been already fiid <tf dieir beii^'Q)bRical Bodies, 
' which 



• ■ vonkal MttJon $. [be Pudi bjT •" 

• Teiiadcy nillkofe it>Utltiooqludc- 
' If i the CM bdog IcG tepadoui 

• itiUkcep it-k)itter> ud dK Waia 

• beiag IdJ tonaaui viU keep it 
•lougefl. bin fee will loft it u a 

■ &ivctiiiie. WhWice it iseafy to 
'trndaAaodiihicif many coniiguout 

, • Vonuti of iDolLeQ Pichi were each 
■of ibem aa luge as iboCe which 
»ltimeEippoftH) revolve about ihe 

• Sun and axed Starii yd theft and all 
•thniPnUtWqiildiby iberTcmotf 
' iflif SctHtDd^i .commuoicacv dieiT 

■ Motion to one anolherj dil ibey all 

• teStdamong ihemlelvei. Vordce* 
■ofCril 0[ Water 1 ot Ibme fliader 
■Macnui ml^i contiaue ioogeriB 

• Motion i butunleli the Maiter \tfere 

< nnd <^ all Teaaciiy and A[triuon 

■ of Farn. and CommunicaLioa ot 

< MoDon (which ii not to be Cippo- 

• led) die MotioQ would conltactly 

It u evideot tbaeJote thai the 
PkoeitarcDot carried aloDgin Vor- 
tezn of Matter ai in a Rivei. Bui 
it DOW appears from the moft ex- 
*S Obteiradoiu of the PbiEnomena 
ot ihe cieleftlal Modonii that tfaev 
trefb placed in the miili fi« anil 
openSfit*!^ to revnlveabout cman 
Cenferi by a Force compounded of 
' Grmaty and a PnjiSili Mitien ia 
firMigblLinfi, which were impEEllal 
upon theiQ by God at the Beginning ; 
WE. ihelw^erPUnraaboot theSun^ 
■nd [be Siteliitet or Moons about 
their own Flanett ; I Ihall explain 
die Whale of this in a fev Words. 
Becaufe all Matter gnvitita id- 
wardiallMantrimicettaia Propor- 
doo to the Quaadty and Iriliance 
(See iki Kim « Chmf. ig. gf rUr 
FtTi.) And bccaufe the Body of the 
San is much larger than all -'--'"- 

netiput d^ether; k ' ■ 

if all the Planets 

iheir prop» flacaSj tiiey would by 
their own Gravity be camcddite^y 
IptotfaeSun. 



iimaiiifell tbac 



Hov becmTe ihe Cafe wai thu<> 
and all cfae FhncB gmhttid to- 
waidl the Sua, God imprefled upon 
theni d pijiaiU Mttim /■ firaigbt 



offfon their Orbs, aad ai ibelami 
"" be perpetually urged on by 

that vtin<Bitt Maun, left ihi^ 
niould ^iuto Che Sun by ibeForce 
of their Graritatioo : So that by 
iheTe twoFerces afiing togetiiei.ihey 
muft necellaiily be carried in fbme 
aiived Line about the Sun ijuA as a 
Srone mmed about in a Sljog by ■ 
being perpRually hindred by the 
Suiogfrom flyiitg off. all the while 
that ireDdearoors ID receile from ib« 
Center by iu ptojeSils Motioni de> 
Ihribei a Oide. ~ 

Ttus will be plainer by la)kin{ 
on the SciKoie. La S be ibe Son, 
AaPJimet 1 and in 
thefirfl Moment of Tafa-XVUI. 
Time, let A defciibc Fig. 1. 
by itjprojeaileMo- 
DODidun^LineAB.inihefkoDi 
Moment ofTi me. if nodiing tundrfd 
it, ii would go on Snjght to c, aid 
ddcdbe the line Be equal to JB. 
But when it comes n> B, it ii pulled 
bade by its Graviivi and is made 
to decline from the llraight Line 
Be and to go in the ftraight Line BC. 

pulled back by its Gravity and made to 
decline (torn the fti^ghi Lioe Cd,uid 
to go in die flraigbt IJiie CD. Now 
if dieNumberoftheTriai^lesASB, 
BSC.CSD.beinfirutelyincreafed.and. 
itanr Breaijih in&niiely diminillud; 
ibnr la& FeHmeto' ABCDEF wiS 
be a curved Line,' and lu the Gran~ 
ty by wluch the Planet ii pullajlack 
from dicTangent of the Orb, will 
aft continually, and the Planet wiH 
alio be canied Inihii curredUne ■>■ 

MOx^jiailt Vekidcy be fo er~ 
a^y sdjufted to ^cgrmiltal'mg Farti 
as to balance each other in fucii a 
Manrvr that [he Plioei Ihall oeitfaer 
^proaeh nearer to, noi recede fiv- 
tbD from the iiun ; ia this Cale die 
Plioet vill defaibe an taSk Ortie 



,11 ..(i by Google , 



Cbap.t;5- "f Natural, ■I'hjlosopijt; 
which fliine by the Li^c diey leccive fioax .the Sun ; 
liaz tbeu Supemcies camiotbuc be uDcqu^ like tbat of die 
Earth, 

p^adoTt b^ which rtKy are retained 
in dtdi Orba, ii erery wiieie rcdpro. 
otly a« lie Sipm of dwir Di- 

_ Aadthe GunEholitrm, tf diev 
"e awBd in my coaiek fcffiiH), 
twoiri* Aeu u luch an Affinity 1»- 
twixc ■ Circle ind [Lde Sefljinji 
3 Circle miy he muk to mti inu 
aoEUipfij, »nd tq ElHpfa jr 



■boutiheluni dui ii, if S be fuppo- 
led the Ceotn, and SB the RadiDi of 
a Cifde.BSC the Angle generate in 
■ Moraeot of Time, Be or BCibe 
Tangent, Aich or Sine of [his An- 

ee, and Ce the verfni Sine of dou- 
e ttui. Angle; then it Be m' BC 
MpreTem die frejiaik Vtioary. Cc 
wiU reprefeni the gmviiailiig Foicc: 
And becaoTe (by the Progtiiy sf the 
Tab.XVIII, QidejCc-g^' M 
M^. t. , , SF ■ 

Thcrefote the grm- 
taiinf Force neceflary to mike 
Bodies revolve in coneenirick Cir- 
dei with an equable Motion. muH be 
«the Squaiej of thrir^fSi't " 
locineb applied (o the Radrui'i 
the ardei, or Atgrimutlr,, Fo 
muft be in a dupUcaie Ratio of 
pnjiail, Velociiiei d'lreflly, and 
* fimple Ratio. of iheit Radim'. ' 
verlely. And If'GB be given, 
K.ifa Planet revolvea in the fim _ 
equal Circtej irith difFereni pro]eflile 
Vdoctdeii the pMitating Form 
muft be atihe S^ei of iluit Velo- 

Ctral^ I, And becaufe the perio- 
£cal Tinw, are in a Rtao 

pounded of the Ratio of thrii 

aiia'i direSl^, and the Ratio of their 
VtlodtiH inverfdy, thefe beii^fub- 
ffituted ioi each other in the Rario 



^ die centripetal Forcei will be 
in a Ratio compouoded of the Ratio 
ofibe'Badiiu'tdireitljF.indtbe Ra- 
ft) of the Sqiotet of ihor peiiodtcal 
lltnesioveirely. 

CiroL 2. Ai^ hence ir will alTu 
ioUaw, ihar if the peiiottical Time* 
be in 1 felquiattetaie Ratio of the 
Radiuc'j (ihitii, theSquaiei of the 
Hiiadical Timei at the Cubeiof the 
Badilui'i) and for that Rntbii, the 
Veloclciet reciprocally in i (iib-du[^- 
(ate Ratio of the Ridiui'i, ttie.Cen- 
nipcial Forcei will be redprocallf as 
Ihe Square! of the Radius'!. See 
Heat. Frhidp, Sh* I. Prit, iv, 

U appear! by Obfervation that In 
4e Revolucont of the Planet) about 
the Sun. andMie SatelUtei about the 
.' I^aneOi that the Squaiei of their pe. 
libdical Timei ii ai die Cubes of 
ittir DiAancet, ibe iraTitadngFor^ 



bolas and at by tbe Property oi 

cw. !g- "1^ ?i,=!'™- 

11 1. L ""bePiameteriraia 
all 'l;f other Seitttau, the fkifle Oian- 
°X1?^^'^;^ the L^im, R,^; 
JT- I. ?■'.''''* J«''=S^Velocity. 
"r'r*^"* thefiody depart, ftoi 
Bbe(i,ch,ihatinrhe GmrMoment 
at nme ihatJiddcribei the Line Be. 
">e centripetal Force cau&^ it to 
nrove through the Space Cc, iheBo- ' 

B^"' ""^ V" '"'«"' <^ *^ c;^ 

fieaion,wl»reL«,,fofl„ ^aibe 
equaJ to _ : And they \rill b« 
of^iffrrenc^edej according lo the 
different projcftile Vdocltiej, and 
ihedifceniiMreaitBaof theicu Sea 
'fincipr 3»| I. j.,^. jdji. ^ 

Hence it Ibllowi, that bccanb the 
Motion of a Planet ii remtded u 
" 'ecedei from the Sun, md accele- 

td at it approachea toward! the 
-,n, the Flaoer riways dtfiriba t~ 
■piaijInMiMrpulTimti. Thatii. 
if thePlan^by muving from K to ? 
in the f pace of in 
Hour, defeiibes the Tab. XVIII. 
Triangle RAF byRayi Fig. a. 
dtawn to the Sun ; 
the lime Pianeiinthefime Space of 
Time, will move infucta a manner 
from: F to Li or from L to O, or 
irom'o toM.orirom K lo P, thae 
the Ttiaoglei FAL, LAO, OAM, 
NAP, will be ecual lo each oito-j 
ad to the Triangle RAF. 
This noble Frmo&tionnuy alio be 
demonftiated in the followng Man- 
ner. Let Cc be drawn paralld to the 
LineSBi thenbeonife vTj.n 

theLinesCcandSBire Tao.XVln. 
paralleU ibeTiiingle ''B- '■ 
SCB will be equal m the Triangle 
ScBiand tlfoequd to the "XAtt^ 

SBAE 

n™'^«jiiyGoti'^le , 



3^ KOHAVLTt System Partll. 

Earti, becauie every Part of them is vifibl^ viewed e- 
verr Way. I know that my Opituoo in this Matter, is ' 
widay diderCDC ^m dut of a great many Pbilolbpfaersj 
vrf» think that they ought to afcribe all poffible Perfe- 
^ Aions to eveiy Thing tmt is contained in the Heavens ,- 
and bectufe tbeybelwvcdiatancxaiai^hcrical Figure is in' 
its fdf a real Perfedion, they therefore affirm, that the 
Planets are pe^fi^^ly round. But I freely depart irom an 
<>iinion which has no Foundation tofupport it, andlroin 
wnicb it would fblloWj that the Planets would be vilible 
only in a very fmall Part c^ their Superficies; For upon 
this SuppoGnon, all the ether PatTs of ihemwould nccelEi- 
lily rene^ t&e L^bt another Way, lb that it coukl not 
come at] the Eye. Befidcs, this pretended Smoothnefs ^ 
tiie Superficies of the Planets does not agree with Expe- 
rience. Thu3> for Inftance, we can fee with ^ Telefcope 
towards the Edge of the Light which ialls upon the Body 
oflthe Moon, certain dark or obicure JEnequalities, lyhicn 
look like Shadows made in the Valleys by Mountains, 
and which leOen, and at lall quite di^ppear, according as 
the Sun fiiines more or Ids direSly upon thofe Places : 
And theft different dark or obfcure Places, (fome of 
which certainly proceed from hence, that there ate Ibme 
Parts of the Moon which do not rcfiefl fo much Light as 
odiersj have given OccaGon to a great many People, when 
diey look upon die Moon, to imagine that they fee Eyttt 
A Nefif atiaMmtthi &c. But wee fee nothing like them 
m^nwelook through a Telefcope. 

24. AU 



SBA: Thilii, becaufe AB, BC lod 
CD an linet moved (hrouEh !□ equal 
Timti (bf the HypoiticC*} cbe nnil 
Tnaiulei ASB, BSC, &c. wUl b« 
OfPtlAKU detcribcd in equal Timo. 
See Nnx. ?nK^, Buf I. li(£ ii. 

Au 11 die Nmue ai the Motion 
of in the PliQont, u well the pri- 
maj Planets ibout the Sud> u cbe 

Moou ot Sitelliiei about iheir 

Flaneti 1 except only that the) 
nwvcd in EQipfei oot much iiSt- 
rent from ClrdH. 

But ibe l>n>jeflUe Motion ini^ be 
lb very quick, tbic the Ellipfii iir 
vluchihe Planel ii'caiiied may be- 
comeofa very great Leogtb and veij 

T»b.XVUI. U here deCiibd. 
Kg. ]. And 1 Planet mov- 

ing iu fMih u Orb 



Planet may be ca. 

Paubolaifimneverro return again ; 
But we do not know of any fuiii 
Motion in Kacure- 

Upon there Principles, the illu- 
ftrloui Sirl^AK ^7ci>(i«,in'his wod- 
dertid Book of the^d f *«drl cd/Prin - 
dflti icf Fhihfefij hai explained the 
tnjeSyflem of tbe World. aiidOiown 
the true and adequate Caufes of all 
the csdeftial Uotioni almoll beyond 
iheGeniui of a Man. 

And in chii, the Sagadty of \i»- 
tir'ayetf wondo-ful, who ttnugh be 
owld Dot demonftrate the Cades irf 
the ncIeltialMoiioii] i yei he hit of the 
" ■ ' ' by a iuTDrifirEly bap- 



py Coc 



1 the Book 



mijnfirEly '. 
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,Cliap.»5* v^^NATaRAL Philosopht^ ?7 

24. M thefe tWngs being Ibj we cannot but ^^ tiXft^ 
that t the Planets are very like air Earthy which would luumOn 
not appear oiherwile 10 a Man that Ihould look al ** a*"*- 



I ?i( PIjkcii tri VCTJ Mh Mr 
Earth, &c.] Amongfl dwAncicnn, 
" HtTtilidti apd the Pj|jb*^»r<*ij 
' acmciliiig to th< Teffioiony of Pl^- 

< txTcjt, Boole II. Ctup. I j.^»nccrn-< 

• icg the Opimeiu ^ ths Flulo£)- 

■ pwn} thoiftit that every Snr wu 

■ a Worldi bxnuf JtOta nid Air 

< GsFoomSiH tbar Etidb butefp«d- 
' aDy the Mixiii, wluch hu in i< 
' a tfeu maDf MixuiauiUi Citlct 
•anHHouIit.' Almoltall tbtrtll of 
-[bem, ibou^C thai all Ibe Siart were 

of a itrf Ntiuie. But it appnn 
aowi tb^ the Flacieti ue all of ihein 
opake Ktrefiiial Bodiei, but Ibme oi 
diem moie deale than [be Eanh . 
for cbe Dcnfit; of tbe Pliceti are 
reciprocally u their DiDantei from 
the Sun, DiuldplW by :hc Roort of 
ibeir apparent Diameters Teen from 
the ^un. SMKm ttieietore i< i 

laier than ifae £artb> and Hi ^ 

much decleri and the Denfny o{ the 
Uoon ID that of tbe Earth, ii very 
nearlyi,7oot0 387. W,»f.ft; 
tip. 'BtcHll. Pnf. »■ Csr. f. at 
fn^.VJ.Xv. ]. I** ^ij of tht 
Mtm thmfat U itnfet .and mmt 
iprrfiitl tbim oKrEatlh, Iwoodei 
dui ihculd elHpe the Learned 
Lt CItrc, who coodudei the contrary 
ftom ihe fame Piindples. The Mitn 
ilntt mh Itfi ihm Ihi Earth, eiau 
which it mtai, hu (nififii alfi >/ 
M^ta Uf, dmfi,f>nn thifriK^tfi 
^cniatniumtdaltiady, that the muff 
imfi ninii tri ih, btavitfi, Ihth, 
III iht neartfi if all (o tht Cenltr, a- 
htmt whiih ihij mm. Natural Phi- 
kif Book I. Chap-a. Sefl. ii. 
But GaSlani rpAluvery well of 
die Similitude wbich there ii be- 
tireea the Plaoeti and the £anh> in 
kit Sjliem of the World, Dial i. 

• Whether, fafi hi, there be any 

< HerbiiFlinuor AiuinaUlike oun 
' frowiitg in the b^oooor any ocbn 

' ' rJanet, or whether there be any 

• Bain or Wind, or Lighcmng pn>- 
' Juced there, af Acre l( upoa the 

■ Earth, I nciiber Icnow mr believe ; 

• mtchltfi due there uc Men dwel- 



ling there< But faowertt t dod'E 

lee how it nectf&rilr (oUowi, chM 
beciule there growi ooduif thera 
like any of the Thinp here, iben- 
fiHe [here can be no AliendiKi 
made tbne at all, nor no ochtr 
Thinei altered, geQtni[(d, aoddiC- 
Edved, whicn are not only ^iArmt 
irom ouri, but fiicb at we clnili>c 
biTe the Inft Notion of ai all, mc 
lb tnucb ai thiok aboiu. For aa [ 
don'i doubt but thai if a Peilbn 
were born and brought up in alain 
Wood, amoQElt wild Beifli and 
Bird), and had i>eTet luown any 
thing of tlie Element of WittC) 
'~ would never have enrer*diniohia 
Imuioaiion taU)ink,tbac therewia 
ia Namr; a World •bSereni (mm 
tbe Land, full of Arumalt wluch 
could move very fwiftJy without 
Lwior.Wingi, and tbar Dot upon 
IheSupcriiciet ooiy , aiBeaOi do upoa 
the Ground, hut at the vetyBonbnx 
of all, and noionly lb, Biic thn can 
Oand Aill in any Place, wluch i« 
more than Birds (atidointheAir. 
Nay fiirther, thai Men dwell thelB 
and build Falacei and Oiief i and 
that tb'fy have lb quick a Ueiliod 
tif Travelling, that they canwUb- 
out any Paini remove tbeil wbole 
Familiei, Houlei and the very Ci- 
tiei tbemlelvet inro tbe moa di— 
&at_Ccuntiiei ; aa I lay it iivp-y 
certaini thatfuch a Perfon, ihoijgb 
behadDTvetlb qisck an Itnacini- 
lion, would never thinlc of J=^t, 
of the Ocijn, of Siifi, and Flitti ( 
lb it may eguiUy, nay mud) mora 
probably be, ttui in the Mot>n> 
which iiatfbgreaialriAancefrtun 
ui, and the Matter of which may 

Shapi be lb veiy diSereni bom 
0! our Eanh, there tnay eilA 
Ibme Bdngi, who may a£t in a 
Manner which we can have m 
Nodon of, lod iatirely difierenc 
frum usi ai havti^ no Bdem- 
""' — " " I, and tberetbt* 



fcch a, 
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^t SOTTAVLr',- Sri-til^ Pakit 

it from die Moon i thao the Mom does to a Man who 
beholds itfroanhc Eardi. Not thar I would venture to 

'^inrj, ind afford them L^c 



- 1 Ti4Bi thi Mom dtti Is * Mm, 
ftc.] Bc6d« the Smilimde ihii 
•tww i« bnvixE the Pluieti ud our 
Actb.wiihRTpeato tbeBodiei of 
them, and tht-nrii^mrQiBed in 
mBBi rbne<J*dCl anoihn'SimUKiidf 
between (hem with Wfiird to exitt- 
(■[be Fhxnomena of 



Mooon 



uithei 



AfpeaiofrbePbneuobrerved from 
thence. Which SubjeS ffwoi/M ,o 
Hi fUmtmj Wtrldi, 3g«( II. ha- 
ving treated very pleafantly and vefy 
••"TOmioiDy, wewiB hWepick 



Creaturesin ewry one of *e Plaaeti, 
Mpable of obferving the MoiioDj 
■M PhanoDiena S the Heavens 
from thence. 

_• To berin then, fffi hi, wkh die 
' innnnion and neareft the Sun; we 
'fcoowthat jWfrmrj' ia three Times 

■ nener that vaft Bodjr of Ligh[ 
' than we are ; whence it ibllowi, 

• that thef fee him three limei big- 

I ' ger and fed him nine liraei ho[tn- 
' than we do. Such a Di^ce of 
"■Heat would be intQierable to us, 
' and feton 6re all our dried Herbs, 
' our 'Hay and Suaw that we uft. 

■ And yet there is no doabt but that 
' the Animab there, are made of 
' filch a Temper, at to be but nw 

■ deratelTwarm,andthe Planets filch 

* M to be able to endure ihe Heat. 

• The InhiWtanB of Mtnwrj, 'in 

* likely, have [be &ne Opicion of us 
■^that we hive i^&Saiwntt that we mull 

• be intolerably cold, and have little 
< or no Light, we arefi> far from the 
•Sun. The Aflronomv of 

* tboK^t live in Merofrj, and the 
' Appearance of rfie Planers to ihcm, 
' oppjQieit ceruin Times to the Sun , 
" — J be eafily conceived by the 



• Voua and the Earth mud needs 

* appear very brleht and lirje to 
'lES: For' ifSi.., Mai, 6, 

■ eloriodly to us when ihe is but like 
*me MiMn a little aiier it iinew, 
< Die muf) neceilarilT in OptnGtion 

■ to the San, when flie ii tulf, be at 
' lealtGior feven times larger, and* 
'grew deal neirert- -■--■-'-" 



' DO Reafiin ro complain of their 

■ want of a Moon, Whit the 

■ Length of their ftyi an, or whe- 
' thet [hey have iBSerene Seaftni in 

■ the Year, ii not yet dilcovered i 

' but his Year is fcaree the fourth Ptof 
' fo long a J ours. 

'The Inhabitant* of Vmui have 
' much the (kme Face of thuiju u 
' J*«*.'n «""v. only thw never 
' lee ^him in Oppofidao to 4e Sun> 
' whichis occafionedi by his neva 
' remcrtiag above tlarty right De- 
' grees or thereabouu ftim it. The 

■ .Sun appears to them larger by half 

' in hij Diameter, and abwe twice aj ■ 
■ig a Fact, as to us, and by ■Confe- 
jueoce affords them hut tmcc ai 
much Light and Heat, fb that they 
are nearer out Temperature ''"•i 
MeTOBi, Their Yejr ii con^lea- 
ted in leven of om- Monthi and a 
half. In Ae Night, our Earth, 
when it is on the other Side of the 
Sun from fmnir , tnuft needs feem 
' ' ighter to Ym<a thaO 



' q"' 






•conftant Retnros of which, hii 
' Nirf)ts and Dayj have Been foutd 
' to te of about the fame Length 
'withourj, ButtbelnhabitantshavB 
< no perceivable Difference between 
'Summerand Winter, tbe Axis. of 
' [hat Pianethavingverylictleor iro 
' IrKlination to his Ortat, as has beeft 
' difcovered by the Motion of Ym 
' Spots. Our Earth muft appear to 
' them almoft ai fmni does to us, 
' and by ihe help of a Telefcope will 
' be found to have its Wane, lUCTeifa 
'and Full, liketheMoon--"-. Hii 
■ Light and Heat istwiccand (btne- 
iriities three times Idi dianourj, to 
' which 1 flippofi the ConftitutiDn of 
' the Inhabiunti it anfwerablE. 

' In Jnf'ttr the Length of thdr 
'Days are eqoal only to ten of our 
' Hours; but thdr Years are equal to 

• twelve of OUTS, and tbey enjoy i 

• perpenia! E<iuinoi there. The Sun 
' appears to them who are upon it 
' five dmeilefs in Diameter, than it 
' doe> to us, and GDiile3uen[l7 tbef 
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&f5rni, that tbeie are living Creatures in the Mocxu 
or that they generate in the feme manner as upon die 
Earth, beca«fe tboiigh jhis Iw a'tbli% poffible, yet' it ii 
alio pofSble that it may not be fb. For in Thines which 
cannot be certainly detenpioed by Reajbo, I thinJe it very 
raOitoftuid inahOptdtoa comraiy ko the commoo No- 



Uve tot the nraicj-SiA Fui of 
die Lifhr aod Hew that we letavc 
fJRHnil Buc ibac Light ii DoiTo 
weak ai wt naf iaaprx, ai ii 
ftiaa bf the Brrgh[ii«& of iac PIi- 
IMC iDihc Nighc ind lUb from 
btnct, that when [he Son aCofar 
edipln! tom. u that odf a cwcnty- 
6fth Part of hii Disk mndm un- 
Mvercd>beiiiiocleDGbl7dukeDcd. 
Bocif fodbivei Ol'iDdcxaSI)' to 
know llw Quandr^ &f Light Ihac 
Ji^iirr enjoys, yon may take aTube 
of what LfDgtn you plearc% Let 
OCf End ot ic DC clofrd with a 
Plate of Srafi, or ao^ Jlich Thing, 
in theMiMeof whichjthnemun 
be a Hol(. whoTe Breadtb muA have 
the ^me Pioportioo m the Length 
of the Tube, at a Cliord of fix Mi- 
taya bean to the Radius ; that Is, 
about u oneii t« Bre hoodred and 
fcrenw : Let the Tube be turned 
lb to the Sum that no light may &U 
upon a white Paper pbiced at the 
Ejid of it, tanwhai comes through 
At little Hole at the other End of 
the Tube. The Says that come 
through this win 'reeraenc At Sun 
upon the Paper of the lame Biight- 
neCk, ihacihe Inhabitanu of Jtp'i" 
fie it in a dor Day* Andif you 
lemoTe the Paperand put your kye 
in the lame Place, you wUI fee the 
Suti of the fame Magnitude and 
Briebtoefi as yon would were you 
iajfifiitT. If youmake tbeHole 
— '■-'- ■- Diameter, there 



UUMis tf Stlmnt but. And al- 

duiKh this Light be but a hun- 
dredth Part ofouti. yet you fee 
it n)akei SMfmi fliine coleraUy 
bri^l in a i^ark Nigbi-' Fuith«r, 
thejat StimaoDlceoat tmcof die 



CHAR 

odicf Flanetbtad rim it Jifitni 

fo likewifc ihey in Jufito- can lea 
□tily Sd/mni, foc the reft are DM 
near the Sun to be teen. TheGxi4 
Starsibyrealbnof tbdrimnieiileH- 
jbiticel may beleen fixiin Saiim aaj 
Tf^VfT, m the recy tame mioaef and 
inthefameFiguia, and dlSiniiilli'Et 
with the fame inequality of Liehti a* 
we lee them. It unot to be dOuliC' 
cdWihaEJWMmby his fire Mooni, 
and Jufiier h» his (ear, have i grac 
Advantage above its with our ona 
Muon. But the moft lurpriiing Pbe- 
nomenai mult ntaSoiXj be pro- 
duced, b^ that Ring whidi we tnco- 
tioacd (unoundibg him. There U 
alfb a rery great Bfference betwixt 
Summer and Winter in Satmn, be- 
caufe ot the great Inclination of hia 
Ani to the Plane oi his Orb> whidl 
is thirty one Deereeii whertai out« 
is hut twenty mtee Degree*, and m 
half. A Year in Saturn ii equal to 
thirty of our Ycafa ; btit what tbo 
Len^ of die Day ill is cot yet found 

Lufilj, tlie AAfs ii divided iQEo 
(wo HBnii^>bcie> in fiich' a manneri 
that diey who inhabit otM nf them, 
hare always a Sigljt of our Earth, and 
[hey who Inhabit the other ncier les 
(I at all. They alio fee our Eardb 
much larger than the Moon appem 
to ui (and which is very wonderful) 
hanpng alwa;^ at the lame Hoghth a- 
bovethe Honzonras if ii'never mo- 
ved, and turning about Its Aa;isia 
twenty-four Hours, and in Li^t In- 
crfafingi VaU, and Dccrtafing evoy 
Month. The Mood alio rBcdvW 
. ^m us fifteen times as much Light ac 
wedofrom it: The Sun aifoiUef 
and fea onc£ in mery Month of oor^ 
which makci the liays and Nlgbn 
verjrlong. 
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CHAP. xxyi. 

Of COMETS, 

I. ttymi TXTHEN I give an Account of the Obfervations of 
SJ.'Srti. tbefeveralcadeftialBodiesjIfhouldhavementioned 

rita. thofe made from Time to Time about Comets j but I ptir- 

polely fwbote this^ becaufe I know that they^ are not> itr 
the common Opinion of PhilolbpbeTs, reckoned amoii^ 
die heavenly Bodies ^ and bticaule I was unwilling to m- 
creafe the Difficulty of the Subjeft I was handlii^ bv 
adding a Thing which reauires much Attention^ and whicn 
is but little underftood Uch^to. But now, feeiie Men 
have always had a great Cunc£ty to underAand the Na- 
ture of Comets, I think [ ought not ib &r to lay a- 
fide this Mattetj as not to &y at lead what is moft cer- 
tainly known about it j leavii^ it to them who ftall como 
after, to phikifophize in a diferent Manner; if any new 
OWervations that fliall at any time be made, obl^ them 
'to alter our Hypothciis, or to mend our Ojnmon. 
%. VThM 2 We mean by Comett, certain luminous Bodies, which 
^^S ^ fometimes appear amongft the Stars, atkl fcem of diScrent 
Magnitude, iomcdmes about the Bignefs of Mwj, j'*- 
piter, and Saturn. Their Light is very weak and faint, lb 
that when the Sky is moll dear, they appear no brighter, 
than MMSfJupiter, and Saturn do, when it is a little Fog- 
gy- - 
j.(!f * '3. The Body of a Comet is ufually attended withcer- 
Sflii wHi* jgin Rays of Light, whidi are weaker, the more diftanc 
^^tL'!^ they grow, and which always difiufe themfelver accord- 
tSu^mtu. ing to a certain Rule, which is well worth obferving. 
•vix.. If the Comet be very nearly in Oppofition to die 
Sun, thefe Rays difiFiife themfHves equally all round it> 
■ uid look as if it were furrounded with Hair ; whereas if 
icbein any o±er Pofition with refpc£l ro the Sun, they 
always extend themfelves to that Part of the Heavens 
which is oppolite to the Sun v Thus if the Sun be Eaft of 
die Comet, it will dart its Rays towards the Weftj if the 
Sun be Weft of it, it will dare its Rays towards the Bail ; 
- and when all its Rays are fent fonh in this manner towards 
' dneSide, they will appear of a great Lengdi,fo as Ibme- 
times to take up almdl a twdiw Fart,of me whole Com- 
pols of the Heavens. 

4. There 
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4. There is no certain Rule for determining the Times *-o/i*r 
whcil any Comets will appear ) there are fometiines a ctw/i^ 
great maoy Years without any appearing, Ibmetimes more ;w«^; 
than oQ^ appear in leis ^an two Months. 

5. Neither can the Part of the Heavens where they s.oftU 
begin firft to appear, be determined; ibmetimes they ^' ■**** 
are tirft feen near die Ecliptick. and at other Times near ^f-"' ' _ 
Ihe Poles of the World. 

6. Nor can we certainly tell how Ibng they will con- s-ofthdr 
tinije to be leeti; for fome have appeared only for a few '^°"™'*«'' 
Daysj whereas others have been feen for feveral Months, 

7. One principal Clrcumftance to beobferv'd isj that a 7. h™ 
litue before a Comet ccafes entirdy to be feen, we fee '*?7''^' 
its apparent Magnimde diminilH gradually every Day> and * "^ 
alfo its Lig!lE grovs weaker and weaker. . 

8. They all feem to turn about the Earth every Day fj^^'^ 
fk«n Eaft to Weft, and to defcribe Circles parallei to ctn^. ■ 
the Eqdatot very nearly. But beCdes this apparent Moi- 

tion, which is common to all the Stars; they have k 
Mjtion in the Heavens, which is peculiar to them, and 
which has no certain Rule by which it can be determined; 
for fometimes they move towardsthe Eaft, fometimes to- 
wards the Weft, and fometimes towards any other Part. 

9. The Velocity of this Motion, which is peculiar tb 9. Ofttiir 
them, is not the lacne in ^ Comets, but very dificrent ^^ ■*'^' 
and unequal ;.,for fome run ihrou^ more Degrees in a "^ 
great Circle than others do : Likewife the Velocity of 

the Motion of the &me Comet is not the lame every 
Day i for the Arches which it defcribes every Day. are 
fometimes bi^cr find fometimes leC; howevar, they 
are in fuch a Manner, that if a great many ftraight Lines be 
drawn frOnithe Center- of the Earth to .the feveral Places 
where ti«i Comet appears every Day at the iame Hour, 
they will divide the Tangent which belongs to the Plad^ 
bf the Comet's Orb where it moved Swifteft, into very 
neatly equal Parts. 

10. Neither is the Courfc which they take always the io.ofri» 
famci fome of ihem run througha much greater Part of ^"'/'f/'** 
the Heavens than others do ; but however di ft efe n t a ^"""' 
Compafs id the Heavens they have gone thieugh, there 

have been none, oratleaft very few, that have been obler- 
fed to defcribe more than h^f la great Circle, thai is, to 
bave pafled through inoie than half the Heavens. 

Vol II. " F II. Whtti 
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xt.ofih, II, When a Comet darts its Rays thefame Way that 
S^HaJrf ^ ^ carried ia the Heavens hy its own proper Motionj 
CmKtu tbele'Rays are call'd ixs Beard. On the contrary, when 
they extend themfelves to that Part of the Heavens which 
is contrary to the Direddon of its proper Mpiion, they 
are call'd its Tail; and when they diduJe themfelves e- 
qually all round it, they are called its Hair. Thus the Comet 
which appeared lately, about the Banning of the Month 
of Decsmher ia the Year 166^. intheSouthernPart of die 
World, and on the Eaft Side of which the Sun then was* 
becaufe it darted iis Rays towards the Weft, ±e faipc 
Way that it tended by its own proper Motion, was laid to 
be bsuriiedi afterwards when it came to be in Oppofitioa 
to the Sun, it appeared hairy ^ and at kft the Sun get- 
> ting Weft of it, the Rays which extended tbemiclves to- 
wards the Eaft, feem'd like a Tail: And that Comet 
which appeared a little after, in the Northern Part of thie 
Worid, on the Eaftcm'Side of which the Sun then was; 
becaufe it went towards the Eaft by its own proper Mo- 
tion, the Rays which daned towards the Weft compofcd 
the Tail firft, which it continued to be feen with for ievc- 
ral Days, and [then approached nearer the Saa, which 
deprived us of the Sight of it, and it has not appeared 
lince. 
\i.AuTni. 12- In order to explain the Nature of ComctSj fiane 
fniaiiii 0- of the Philofophers which lived before Ariftotlg^ taught, 
•f'*™!*^^' '^*'' *^ Heavens contained not only thofe vilible Stars,' 
mtiamcao' which Allronomers have at all Times endeavoured to 
tag iki M,- find out the Motions of ; but that they alfo contained an 
JJirX. innumerable Company of others, which are lb finall by 

Realbn of their great Diftance from the Earth, that they 
cannot be feen: They added further, that thele Itnall 
Stars had a proper Motion of their own, according to all 
Sorts of Directions imaginabiejand that their Periods were 
finiihed in very unequal Times. As a Confequence of 
this, they affirmed, that a Comet was nothing elfe but a 
Heap of thefe fmall Stars got together; that^dieir Meet- 
ing tlius in a particular Place in the Heavens, was owiqg 
to their unequal Motion ; that this Meeting together tnadc 
them . viGble j and that they ceafed to be feen, when they 
were allfeparated from each other, by continuing to move 
on with their particular Diretiiions. But this is not at all 
likely, and has more of Subtlety than Probability in it ; 
not becaufe 'there are not a fufficient Number of fmall 
^tars for. this Purpole (for there are more to be leen 
through a Teldcope, than would compofe fuch a Comet j) 
through 
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bui becaufe we cionot conceive how it is poffible for 
them to meet tcgecher in fuch^a manner in one Body, in 
all thofe Places where Comets appear; and chiafly be- 
caufe we can nluch lelsapprebend the Dcpendince of the 
iNIofion of thefe Stars upon the Pofi[ion of the Surij fo ' - 
that according to the various Situation thereof thefe Stars 
fiioald repreicnt fometimes Hair, at other Times make 
Jie JBearti, or Taii, of a Comer. 

13. This Opinion was rejetted by Arijletle-, who af- i^-Th/o- 
firmed, that Cbmets were certain Fires caufed by Exha- P'M^^ *• 
Uciqns raifed out of [he Earth, and kindled in the upper '^^„ j. 
Regions of the Airj and he believed that they were 3. ftifi. 
greae ,de^l lower than the Moon. But this Opinion has no 
more Probability in it, than the for^ping one; for befides 
that it ;is very unlikely that the Earth fliould fumiHi 
a fufficeint ,Qaantity of .Vapoiirs to feed fo great a Fire 
all that Time wh'ch a Comet fometimes appears; ic 
would follow^ if this were fo. that the Light of^this Fire 
is independent of the Sun, and confequently that a C*' 
met mightdart its Rays in fuch a manner asnot atall to 
depend upon the Situation it has with refpedl to the 
Sun- But that which entirely overthrows this Opinion of 
^riflQtU's is, (hat Ailronomers who lived about twp 
Hundred Veats ago, and were delitous to find out the 
Diftance of the Comets, which appeared in [heir Time, 
frotn the Earth, could not obferve that tbey had ^ay 
feniible Farallax at all; which could not be, il^ Comets 
were nearer u^ than the Rloon, for; the Moon has a ftn- 
fible Farallax. 

14. We may obferve, that thefe Aftronoraers who u-T**™ 
could not find any Parallax in the Comets, (which fliows ',',%^",l°' 
that -they are at a vaft Diftance} contented them- dmni^rc 
Jelves with only ihowing, that j^riJletU's Opinion was "'•"" '*" 
ftlfe, who placed them in the Air: And it was fuffici- '^^^'a, 
ent for this Purpofe, to make it appear that they were 

bigher than the Moon. But by their Obfcrvadons and 
Calculations, we may coliedl that they are further di- 
ftjmt from the Earth than Saturn^ wherefore if there can 
be any other Arg umcnts brought to convince us that they 
KC beyond this Planet, we ought not to make any Dim-r 
culty in placing them beyond him. 

15. And this is indeed done by alate eminent Philolb- ■r-.fiww 
plier, who is the firft that has explained the Nature of "^"^^r" 
the heavenly Bodies, in that excellent Book which hehas thetuimt^ 
wrote conctrning the Princif^ of Philofophy ; For he t™*". 
being ilTured diac there are a great Number of fixed 
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Scars, befides tho(e chat can be difcovered by us ; and think- 
ing chat fome of thcfe might quit Che Place of the Hea- 
vens they were in (as well as fome of them which were feea 
by the Ancients, but cunnot be feen now, have probably 
quitted theirs ;) he conjcdures, that what we call a 
Comet, is nothing ellc but one of thole Stars, which) be- 
ing by Dotws covered with Spots all over, fo as entirely 
to lofe its Light, could no longer keep its Place amongic 
the other Stars, but was carried away by one of their 
. Vortexes, whichimprefled a Morion upon ir proportiona- 
ble to its Bigncfs, and Soiidity> by which means it may 
come very near the Heaven of Satum, where the Light 
which it receives from the Sun may make it vifible. 
i«. Tift i6. As to the Rays which fcera to compofe the 
'ihA^J- ^'^'^' ^"w' or ^^ "f * Cbmetj we ought not to think 
ma S^i' that they are cauled by any particular Matter which at-__ 
Bearj, Tail tends the Body of the Comet ; bccaufe we cannot fee 
'cj^t^ how the Pofition of this Matter and the Pofiuon of the 
iatke'eiaa Sun Can be in fucha manner adjufted to each other j and 
?^''' bccaufe of the prodigious Diftancc which this Matter mull 
h. "*"" extend itlHf tOj the Tail of a Comet taking up fon^e- 
times a twelfth Pare of the whole Compals of the Hea- 
vens i both which make it very difSculc to comprehend 
how fuch Matter fhould always accompany the Body 
of a Comet. 
17. TiM 17. Neither are we to think, that the Appearance of 
w m^'f," ^''^^ ^y^ depends upon a Caufe like that which makes us 
mlicii'dnfii ^^ R^y* '^^ Light about a Candle when we look upon it 
R^iui, winking our Eyes i for thefe ceafe entirely to appear, if 
^^1^^°^ " we place an opake Body between our Eye and the Candle 
fo as wholly to^ cover the Flame of it ; whereas, if the 
Body of the Comet be wholly coveredj we (hall yet fee 
the Seard, Tail or Hair. 
i3. n^M ig. But our Opinion of this Thanomencn is, that it is 

Tdf^AMr '^^^^ ^y ^^ ^^y^ °^ ^"S*" ™fl«^«^ froro '^le Body of 
tfiCmui 'the Comet, which being ralra^ted in the intermediate 
1^""^ Space, arc fo received by the £ye, as if they came from 
^raaua. ^^^^^ Places in the Heavens> whete we ice the ILur, 
BearJoT Tail of the Comet. 
19. That 19- I couid eafily fliow that this Conjeflure agices 
rtfi be.Cm- perfeifily well with all the Ph;raomena of Comets ; both , 
^t^'Ji^tk" ^^^^ regard co the Inequality of their Appearances, 
fhdiumat Motions, DuratioD and apparent MagnimdeS,- and with 
tfiJit Ctmtif regard to the Diverfity of Rays with which t£ey ate at- 
tended: But becau&all tilfe Things arc admirably well 
bandied in the fore-meotiooed Book; and becaufe £idi 

«a 
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, an Undertaking would cany me too fkx out of my Way, 
I fliall fay no more ; nor wiD I eatntne now whether 
it be true> that the Appearance c^ a Comet prcfages any 
Calamity; ibr the Solution of this Di(ficulty> if itoeoncf 
may be deduced from what I jhall £iy in the fbliowiDg 
Chapter coocemii^ fi» Infiuenm of the Start, i 
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t. BecauTe Conuu ar« tuc feldom 
leeoi and dxir Nuure, ModoD. Di- 
flaDce, Tula. &c- bivt been bul of 
ha YfiTi Kcuraiely obfervcd > I will 
, bae p»« you dw principal Phzo' 
meoa, bv nbkh ill Hyjaiie 
ou^c to be cryed and examined- 

Tirfi then, the Comeii wtui 
auy^ fbrwud according n> (far Ord 
of the Signs, are ill of tbcm i Qti 
flower rtunufual.or retrogndc. b_ 
tore [bey dilippear, if the Euth be 
becwiii them and the Sun ; or elfe 
ifaey ore qujcks [ban ordimry, if dir 
Barrh be on [he oppoJjte Side '• And 
on (he concrary; Ihole which go 
contrary 'R> the Order of the Signi, 
are quicker thau uSial, if the £arth 
be beiwiic them and the Sun; ur 
flower than uliiali of eUe retrograde, 
if the Earth is on [he oppoEn ^e. 

z.Solongasifaey move very quick, 
they go almofl in great Cirdec, but 
It [he End of iheir Courie ihey de- 
viate Irom [hefe Circles, and whene* 
ver the Earth movei one Way, ihey 
p che contrajy. 

3- They move in EUipfeii wboTe 
Focib'i itein theCcnterof the Sun, 
and if Rays be dnw^i from them to 
the Sun, (hey deCribe Areas propor- 
tio[]able to the Times. 

4> The Light of th«r Head *n- 
creales as they go from the Eaiih to 
wards [he Sun, and dccreafei aj they 
eome from the Sun towards [he 
Earth. 

t. Thrir Tails appear largtfl and 
brighteft immediately after Aey have 
palled by [he Sun. 

6. Thdr Tails are not direflly 
mpclite to the Son, but always de- 
i^ne towards thole Fini where ihnt 
Heads were before as they moved 
along in their Orbi. 

7. And [his Deviation is, lalplt 
ffiiiH, lels when (heir Heads ap- 
proach near (he Sun, and ]di to- 
wardstlie Headof [be Comeii than 



cowards the Znxewitj of the Tail. 

S. TheTails are fbniewhit bright- 
er, and terminated mote dillinaiy 
on the convex than on [he concave 
Side. 

J. The Tails always appeal broad- 
er toU'Brds the hirthei End of them, 
than they do towards the Head of [he ' 



Thefe'aredieFrinciptl Phjcn 
na ot Copiets ; and it 19 aTy to lee 
how little rikcy agree with die weak 
Conjefiun '^ ' ■ - ' -■ 



the TraS. 'Aere 

P/i-rr relli ui, &it 11. Chtp'nj.) 
' who thought that ibele Start were 
' perpetual and came round in their 

< Orbi[S, butcould iiotbereeniitilela 

■ [hey were in readi of [be Sun." Boc 
Snuti ii clearer, - ■ I cannot, Jiji 

■ J>i(, (^M.C^iall. Book 7.)agreeto 

• [he common Opinion i fr^ 1 doo'i 

• think [bat a Comet it a Sidden Tirei 
' but oneof the laflingWoiksaf Na. 
' ture,— And why fliould we wonjer 

< that Cometi, which are Sight* 

• To leldom to be leen in itaeWm-ld, 

■ Ihould move by Laws >i jn la 
' UI imcertain, and their Bt- 

< ginningi and Endinu b* Ucfaerto 
' unknown, when iheir Hetnms are 
' at (iich great DifUncH i The 

< Time will oome, whsi rhe IHIi> 

■ gence of future Ages will brinK to 



of fiKh plain Thirds. Some 

body will drmonlliaie at one Time 
or another, tlie Ways in wliich the 
' Comeit wcndeii and Ihow why 
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SOff^VLT'sS-rsTEVi 



Part 11.' 



CHAP, ,xxvn. 

Of the Inpunces of the STARS, a»4 of judiciai \ 
j4jlrolon. 

h'l'' T T is a common Enquiry, whether any Influences 
mtiif ^ ought to be allowed to the Stars; the Meaning of 
f- which Enquiry is, to .be latisfied whether the Stars a£t 



•tfity more lb diffcjnlly from [be 
■ !t&, ind whal (bic of Things and 

Thii, ihc hmaot Sir Tfuu Nmlm 
bai done la our DaySiWbole Opini. 
on b.in diott, [hit: Comtu aif lb- 
lid. coirpi£l, fixad 
Tib. XVIII. »nd lafling Bodies, 
* Bg. 3. in a Word, a fori of 

Fla[i«i which move 
nich in oblique DetermiDidon all 
'wiyivefj' fr«lj', and con[inue in 
Motion » ve'y grew whUf. contrary 
toiheCourfe of ihe Planets. Their 

5«il li a wry thin Vapour, which the 
eid of [he Comet ll-ndi foRh when 
>( i!hca[eil hy the Sun. 

This being fuppoled. It is evlden[ 

furaurd auimUiigtt ihi Ordmftkt 
Sifn,, ,^ihi It gffuT u mm JlcKir 
tkan nfmal, mobi mngraOi, !f ihi 
BinkiittlmKt ihtinmdlhcSim: 
^laJm thi cimtTiny, th^t t$tUh ft 

■■ ihtOrdimflhf Signs, d^. 

) they do ntt wander iboui 
iwiuinett the tiied 6iars,but only a- 
maiigft the Planets, futheys like the 
Pl»fieti,aen)rdiiip istheVoJonoftlie 
Earth confpirei with or Is conrtary 
10 theirs, mull teem, rometimes to 
Riove quicker, Ibmeiimes Howeri 
and liimetimea to be renngradc. 

a. <:™«,. /. W « ,h,y mew 
■«i{*fr, mnfigetlmi^fimgrttt Ciriln, 
iul IB lii Esd »/ Ihtif CfM'ft, Ikiy 
tmghi to dmiMtt &c. Becaufe, at 
the End of their Cowle.wben they go 
aloKiIl dire^y frotn the £artb> chat 
Pirr of theirappireni MonDon which 
nifn train the Farallaii bean 1 
gmier Froponioi) to tbe wto'.e 
tpEUMU Ummu. 






3. CtmttI enghi ta-mnic in EUipfii, 
tihafi FuKi'i art It, Ih, Caltr ej Ihi 
SiiB.&c, Becauft ihey do notwan- 
derwith an uncertain Motioa oa of 
one fi£iitiDua Vuttex iota anotberi 
hue ai they belong to the Kegion of 
[he Suif, theT move round in an Orb, 
with a conllant and r»ular Moiio[i. 

^.n,Li^M'f'l^'''i""^"i'" 
ihij fafnm Ihi Earth 



tsarii : 






ne[j,thMr Appioach 61 die Sun, mull 
bear a very great FroportioD to [heir 
whole Diftaifce. 

f . T^eir Tails mfhl !$ affrar ha- 
irfi end W%hiifi. immiduiulj ^ttr 
thrj hatii ttffid h the San. Be- 
caule their Heads being then moft 
heited, lend iorih a great many Va- 

6. TiKir Tailii taght ml f if di- 
tiaiysffafiii ta iht Sma, hat atwr/i 
K dillm lawardi ihfi Parii, mhrrt 
tbiiT Htadi wfticferi, at thij nuvid 
4/aqf IB thtir Ortj' Becaufe all 
Smi^ or Vapours emitted from 4 
Body in Motion, alcendi ttpuoidi 
obliquely, alwajs receding from thai 
Pan where the fmoaking Body 

7. rWj Dnilaiiim efghi f it lifi, 
thtHiai' ' " ' ' 



ilnCim 






cauft die V spout afceji 
near the Held of the Corner, 
than at the further End of the Tail; 
and to it doet likewile, whn die 



i[ is fuiih 



off. 
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in fuch a imnner, as 10 be the Caufe of, or at leaft to 
contribute towards thofe Eiifeifls which Vc fee produced 
on the Earth. 

2. That 'the Sun contributes to tbem> cannot be doub- ,^jj^ T*^J 
ted, becaufe we may affirmi that to be the fote) at leaft DoAi^iu 
the principal Caufe of all the Effbias jnixl,uced in iu for '^J"^" 
the Increafing of Plants, the Flourilhing of Com, ±e '■'' '*"• 
Fruit coming to Perfeiiion, ought ^ to be afcribed to 

the L^ht or rather to the Heat of the Sun. 

3. The Query b only about the other Stars therefore. 3- !*•' 
And becaufe we feel the Light of them, that is an un- *j'„"^i, 
doubted Proof, that they have a Power to fliake the 1, h *it,wcd 
finall Fibres of theoptick Nerves; and becaufe there is /"-"^".flw"- 
Matter in the Air, Water and Earth, which is finer and '" ■'"' 
cafier to be put in Modoa than thefc Fibres, St muft be 
granted, that they cannot but agitate and move «.; 

and the Particles thereof, by moving afterwards more 
grofs Matter, may produce {enfible Effects; lb thit it is ' 
in fome Senfe true, that the Stars may be the CauTc of 
thefe EfEeds. 

4. But becaufe we do not own any other Virtue to be ,,,}~i^^t, 
in them by which they can aSt here below, but that of of iix simt 
the Light which comes iroia them to us, we cannot al- "",^1?" 
low them_ any' further Power or Virtue in thofe Effefls '^„"a 
produced upon the Earth, but in Proportion to their Light : ="'t* 'i»fe. •/ 
And becaufe the Light ) of the Sun alone is infinitely '*"'^- 
greater than that of ail the Stars put tc^ether, we ought to 

look upon that as the Caufe of all thefe EfFcfls. And if 
we do not always ei^rience the fame Conftitution of 
Aa, whenever the Sun fends forth his Rays in the fame 
Manner upon the Earth, we muft notfeek for the Caule 
hereof in the Stars, but look upon it as the Efied of the 
prelenE Dilpofition of the Air or the Earth. 

F 4 y. I am 



Sit. Sccaure chc Vapouron tfac to. "ntTailiH^ht tt titrmnlit- 

cDivexParr, which ECfcifirft, being rial, «i iht-fruUI^ Siari ftn 

a lird< fstShti smA deolei, reflcSi ihraafh thnn. Bccaulc the Vapour 

Ligh! more CopioiiQy. [he? confiil of it eiceeding thia. 

. 9,Tht Taili aighi u gffssr tnad- lou mav lee more in the fumoua 

ir tnardi tbi furihir End Ibm It- S'lr Ifaj, Utwlnn't Primiflil, 3wt 

nanli ibc Hcmd r>/ n C<mci. Becaufe III . /tmx Prif. jj. Lm. 4. » thf 

Vapou in Uee autl opia Span, i> 1 fioA 
condnually ruUicd and dilated. I 
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f. whinci y. \ jm' pCTrwa^cd that the ancient Philofophers, had 

^^ffia "'3 -Other Notipns oTthe Influences of the SrarS but fuch 

WEvKC iht la- as thefe : But becaufe the E^tiam, who were very 

^h^^"^ good Aftronotners thought fit to diftinguiHi divers 

'tifdiT'^^^' Days of the Solar Yearj by the different fixod Stars, 

which rife immediately after Siia-fet, and took Care to 

give Notice to the People.of the Temperature of the Air 

yrhich they obferved in certain Seafons, and of what was 

proper for them to do in Agriculture, when certain Star^ ' 

rife after Sun-fet^ the^ took that for the Caufe, which 

was intcndeci only for the Sign : And hence came tha 

jfotioo of moift Stars whofe Rifing producet} Rain, of o- 

thCTS that caufed Drought ; of fomc that made Plants tq 

grow, and'of .others whjch had a particular Dqipinion 

(jver certaia Animals. 

«. irsr 4 6. The Experiencewe haveof the Temperature of the 

%'m^'t£ Air beii^ not; always the fqme every Year, thoi^h the 

bu^afijibtd ^ti^e fixed Stars nevej fail to rife when the Sun is fet, is 

(0 (AeWflBsri enough ro undeceive thofe who affirm that all Things here 

below depend upon the Scars : But becaufe the Planets 

alter their Situation in the Heavens every Year ; under 

this Pretence they have excufcd their Mifiake, and takea 

pccalion fi-om heqce-to afcnbe to the Rifmg of the 

planets, or to their different Situation in the Heavens, 

all thoie powerfijl Efficacies which they before afcribed 

f the fixM Stars.- 

7. TttR^i 'i 7: An'd ss the Vanity of Men? JVIi^ds is always, increaf- 

^tP"^ fing, after they had once fuffered thepifelves to be preju- 

' - ' . ' diced with thjs- fiilfe Notion of the Viftiie arid Efficacy of 

the Planets ; Ifnowjng that they couU be certain of the 

Situation of the Planets for the Time to come, hy Aftro- 

nomical Cialeulacionj they puffed' themfelves up with the 

Invention of an Art, which could foretell- Things locom^i 

as Ra'n, fair Weather, Wind, Thunder, Tempefts, Plenty, ; 

Eamine. War, and fuch li^e Things. This Art is what 

ihey call Judicial Ailrol(%y> which fome boaft themfeives 

Mailers of, and are got to fuch a Pitch of Vanity as to 

pi;omife to'predua the pioft' particular Anions and Fo». 

Junes of Perfons. 

. VH411U1 '• 8. Itjord^r to avoid being deceived by fuch vain Pro- 

ff'^l"^*^ tnifes as thefe; we ought to.. conGder in the firft- Place, 

Ji». ^^ thatthis Aftrolc^y hath noFoundati(Mi; and that it cannot 

fee'^rcvd by any Rcatbii, that any fuch Powers are in tha 

Star^ as Aftrologers a^ribe to iheiB. 

D,o,i..(i by Google 



9. SeamJljj It is cemio, that rhey ha«c not even Expe- |- ?*«« 
rience on their Side, which however they appeal to* and iJ^^"J!^„ 
upon which th« build their Art : For, as it would be ExfPiati 
ridiculous to amrra, that Experience fliows us. that So- " fi^Si4t. 
fr*<e/s going out of Town, produced thunder, becauleic 

was obiervcd to Chunder once, at the Momeat thaa this 
Philofopher was got into the Road to go into the Couiw 
try : So likewiTe is it ridiculous to afErm. that v/e l\Vfo 
tl^e Experience) that fuch a particular Conftitution of [he 
Stars, produced) for Example, the Sicknels of a Prince* 
becaufe it was once obferv'd, chac a Prince was fick, 
when they wete in fuch a Difpolition. And indeed, fa 
for are Aftr6l<Ker3 irom having many Titnes ob{erved» 
what the Difponrion which the Stars will be in to Mor- 
row in the Heavens is capable of producing, thatftriSIy 
(peaking, , we may affirm, that they have not theleaftObT 
fervadon at all ; be'caufe it will take up feveral Thoufand 
Years before fuch a Confticurion of the Stars as we have 
obferved can happen twice. So that we may affirm, that 
fuch a Conflicunon in the Heavens as will be ro Morrow, 
has not yet been feCn fince the Creation of the World. 

10. We may add to this; that if weallow Aftrologers 10. nat 
to have made fome Obfervations of what has happen^ in 't* ^f- 
former Ages, under certain Pofidons of the Stars; yet^^^TJ? 
they would be of no Ufe, but ia the Countries where in t^t Ctm- 
they were made; for it is certain,. that whatever the Dif- ^"*'°' 
poIiCion of the Heavens be, the fame Cleamefi or the tmm^^M 
lame Tempeftdoes not reach over the wholeSuperficicsof «*« i» *• 
the Earth,' but many Times, it rains very iurd in one "*'*"• 
CcHintry for a great Part of the Year, when in another 
Country not far otF, it is very dry, 

n. Further, I cannot forbear taking Notice here, of n, 7ft« 
the vain Credulity, or rather the Ibolim Errour of moil Mipai, ,f 
Eunyxans, about the Star cill'd Che Dog^ who believe [^^J^^. 
Ic-tD be of a hot Nature, and that it is the Caufc of the iag ru u^- 
Heat, that commpnly hppens about the Time that it ■'^''■ 
fifes when the Sun riies, and which is called the Dog-Da^s. 
For the People that Ijve in the Southern Pjrts of the 
Earth, and overwhofe Z^eniththi? Starpafles, have much 
greater Reafcm to believe that it is of a cold Nature^ be-. 
caufc at die fame Time when this' Star rifes with the 
Sun, whichis theSoafon wherein weoften feel thegreatcft 
Heat, they find the greatelt Cold, and af? in the Depth 
of Wjqtcr. . * , 

^ la. Pethape, 
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ROltAOLTU %\ir^vL Partll. 

1. Perhaps it may here be laid, that Aflrolt^ers do 
(bmetimes hit upon the Truth; which I do indeed allow : 
But ibis does not at all cftabliih their Science; becaule - 
[here is no Perfim, be he ever fo ig^wranc, but if he .un- 
dertook to foretell Things to comcj be would by chance 
hit i^Kxi Ibme Things uac did come to pals as wdl as 
upon fome that did not, as well as the greateft Aftrok^er* 
in the World. 

13. Not to iniiil any loiter upon this SubjeG, which 
does DOE dcferve to have any more faid of it, wd which 
is not worth being fecioufly treated by any Philofopher ; 
I fhall fpeak txiiy one Word more about fome falfe Opi- 
nions, whrch have been recaved by ■ the Credulity of 
Men, and which Aftrolt^ers endeavour to conGnn and 
mm to their own Advantage. Thusj it is ^nerally 
drought that the Moon has a particular Virtue to cor- 
rode Stones; that the Bones <rf Animals are fiill (rfMar- 
low upon the Increafe of the Moon, and have none in 
them, but are full of Biood in its Wane ; ' and that Lob- 
fters and Oyfters.and a great many other Fifli, are ftiller 
towards die New and Full Moon, than at the ^adr^ 
Jura. 

14. As to the Eating away of Scones, the Moon is 
wrongfully accufed hereof, becaufe it never fends forth 
its Rays to any Places but where chofe of the Sun go al- 
io ; ib that it icems to me more rea{bnable to make the 
Sun the Caufe of thefe Effefts than the Mpon: For it is 
highly credible, that in a Number erf Years fome Stones 
may be calcinnl by the Heat of the Sun, as they arc by 
the Flame of a Candle in a lew Hours. After which 
it is not at all fiirptifing, that the Moillure of the Air 
lliould reduce Stones to Powder, as we lee it docs 
Lime. 



■^ 



I Aai that LtiJIni mdOyfim, 
^c.) PUuf. Book II. Chip. 41. 
Jl<U ' iitiiii ih, •Bidiii ef OyBm 
aitU ithiT ShtU-Fiff,. uicri^fi t„d 
dgnimdiwilaljh tjiht Pnrtr cfiDi 
>' Meat. And Chap, ^y, Ii It thii 

Shi Mum) irhlih rifltnijhii tbi 
Mth, filSng "Bediii ti it iijifrs-ilhit 
utST, Mid atftyiag ihm ti it soii 
fmthtr tg; t-d thnifprt Shill-Fi/h 
imtrtMh 4U ibM iBcrufa. &c. ITcH! 
11117 "^"^ mote o( ihU in Phmtch's 
MnitTtMinii^ Pntltmi. Book III. 
"--■■ - - H^ ikt Mim *« mart 



VifA.u 



Ttaer tt itm^l Flijh ihtn ihi Sim, 
utd in Ma^niim, Book VII. 
Cbap. 1 6- But IS [0 the real iy>wef 
of the Moon ; Gnce ii :ii evident, 
ouTes I grntcc Flmx and Ar- 



il the A 






muftcettaiftly pi .. ._ 

lions in ibe Tetnpennjieof theHea- 
venj, and ih'u may make (bme Alte- 
larion in the Baiia of Animals. Guc 
IS to any olhtf EBefts commoDly 
alctibnl TO the Moon and Planeu. 
beyond what ue , owin^ [0 thtlo 
Cuifei] tbe^iTG meec Triflek 
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15. It is alfo a great Millake to think that the Bones "f- ^^ 
of Animals are full of Marrow at fome particular Sea- 'J^^%, 
fons of the Moon, ' and empty at others ; for I am fure »« fljt ./ 
from above five and Twenty Years Obfcrvation, that in ff"J°" "^ 
ail Quarters of the Moon, we may fin^ fome Bones full „j ^'y^ 
of Marrow, and others cmpry ; ib that this Difference "^ Durenff 
depends upon fome other Caufc. And it is very proba- '^^^^™ ' 
ble, diat the want of Marrow in fome Animals proceeds ihii Dijft- 
from their not hiving fufScicnt Nourilhment, or from "»«^««* 
the Fatigues which fuch Animals undergo. For I have 

taken Notice, th^ there was no Marrow at all to be 
found in the Bones of Sheep which werekili'd immediate- 
ly after they were brought to Parit from Provinces agreat 
Way ofT; whereas there is a great deal to be found in the 
Bones of thofe who have refted fome Time in the Fdds 
that are in the Suburbs of this City, where Care was 
taken to feed them. 

16. The Notion, that Lobfters, and Oyflers, and other •*■ ?*« 
Fiih, are fuller, or not fo lean, in fome Quarters of the rJ^"J" ''" 
Moon as in others, is alfo falTe, and contrary to all Ex- gnii^'fra 
perience: And this Errour has crept in, like moft odiers, "^f^'-^'f" 
by ralhiy taking that for the Caufe of an Effefl, which "L/"f,//*, 
really is not, but is only mere Chance afd Hazard ; and MKnjsftift. 
there is no Perfon who has taken ever fo little -Notice, 

but he has a hundred Times in his Life, experienced the 
contrary to this, and a great many fuch like vulgar O- 
pinions. 

17. But if Fiih be obfcrvcd leanw at fome particular 'J;^^ 
Times than at others, it may proceed from hence ; that £jT^i^ 
they have not met with fo much Nourilhment, or that UrTma. 
they have been put into too violent a Motion, and fret- 
ted either from the extraordinary Agitation of the Water, 

or by contending with each other : And this will appear 
highly probable to any one who knows, that the Fiili 
taken in the Sea near Calais, where the Water is very 
rough, are commonly leaner than thofe taken near Bi- 
lope, where the Sea' is ftiller : And indeed amongft the 
fame Kind of Fifh, taken at the fame Time, and ra the 
fame Place, thofe which arc catched in Nets let down 
into the Sea and drawn up again immediately, are pluin- 
per and fuller than thofc which are catched in Nets upon 
the Shallows, where they lie fretting themfdvcs for five 
or Ox Hours till the Tide goes back. 



CHAP. 
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CHAP. XXVIII. 

Of Gravitj Mid Levitj, 

J iJTitMi T T has been always obferv'd, that there are fome Bodies 
^r'jA>Mf ^ * which, if they be not fupportod in the Air, will defcend, 
z^'^ij^JiL "id rnove Cowards the Ceoter of the Earth i and that 
there are others, which, jf at Liberty, will afcend and 
move from the Center ; and though the Principles of thefe 
Motions were ooe known, yet thi^ did not hinder but 
that Names were given to them, the one being 
called Gravity, and the other Levitj ; But it is the Bufi- 
aefs of a Philofopfaer w enquire into the Nature of thefe 
Things, and to explain what is meant by thefe Words. 
'Aiilbiie'i 2. Some have aflerted. amongd whotn Arifiotle was 
2°''""!"*2' oi^j th^"^ ^°^^ Bodies which we fee defcending. moved 
j^,j, ' tbehifelves in fuch a manner, by a particular Inclination 
whichwas,in them togo towuds the Center of the Eanh, 
which was looked upon to be the Center of the Univerfe 
alia So likewise they afTerted that the. Bodies which we 
See alcend, had*a coDtrary Inclination by which they 
moved from the Center, 
t. Tin 0- I- Others thought it fuperfluous to admit two Sorts of 
fw" tffimi Inclinations in Bodies, and therefore they contended, that 
" r^ *"°J*~ it is more reafoniblc to aflert ; that all Bodies have but one 
Inclination only, which nwkes them tend to the Center 
of the Univerfe; But fome beii^ carried with greater 
Force than others, the latter are obl^ed to remove further 
o£ which makes them feem to be light. According to 
this Opinion, we ought to fay, that Fkme is heavy, and 
that when we fee it afcend, the Reafon it, becaufe the 
Air in which it is, is heavier than it; in the fame man- 
ner as we £iy that Cork rifes in the Water, becaufe Wa- 
ter lis heavier than Cork. ' 
^.AiUrd 4- '^^ ^^^^^ ^^° Opinions we may add a third, viz. 
OfioHi. that there is but one Inclination only in all the Bodies 
which furround us, and that is to afcend; and tl^at 
this Inclination is greater in the Fire, than in the Air, ind 
that it is greater in the Air than in the Water, and that it 
is leaft of all in the Eanh : According to this Opinion ; 
when a Stone defcends in the Air or in the Water, we 
ought to fay. that it proceeds from hence, that it was 
compelled by thefe two other Bodies, which having nuwe 
Force than it, to recede from the Center of the Earth, 
^,OkK^I*ruft 
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thruft it that Wayi and made it tend towards the Cen- 
ter. 

f. As the two laft Opinions arc fi^tnewhat more fira- t- iR«* 
pie than the firft, becaufe ibey fuppofe bm Me Indina- ?i^g'*"'^r 
tion only in Bodies, tfa^ fhould feem to be the inoft fiMMi/j^t- 
[aobibie: Bat this fmall Advantage is not enough for ^' 
us CO prefer them to the, former; aiid to fay the Truth, 
none of the Three are iati^^^ory : For if by the Word, 
Inclination, we undcrftand any inward Senfttion, or any 
particular Sort of Thought ; I can't think that it can 
without Abfurdity be alcribed to mere material Beingsj 
fuch as Stones are. And if by this Word be meant 
only in generali a Caufe, whatever it bej which produces 
thele Motions by which Bodies are carried upwards and 
downwardsi then it is tmly a mere Sophifm ; becaufe ic 
is laying nothing, but only purdy giving the Name I*- " 

tHnatien to Something we Jaiow not what. 

6. It is to be obferved, that it is withour any Rcaibn, g, nai 
that they who defend thefe Opinions affert, that the Cen- '*"■' " »» 
ter of the Earth is the Center of the World : For it is ^m'^J", J^ 
certain that we tnuft know the Extremities bdbre we can *««, m,,,^, 
know the Center which is eqgally diftant from them ; '"^ " ^ 
but who can pretend to knoR( the Extremities of the ^u. '*' 
Univerfci And if we mean to fteak only of the vifiblc 
World, what we have before eltablilh'd, ' is fuificient to 
cortvince us, that its Center is rather in the Sun than ia 

the Earth. 

7. In order to underftand then more clearly and more j-fFt^i 
diftindly, what the Gravity and Levity of Bodies coniiJl 2l%'cZ^ 
in, and not to content ourfclves with Words which we ;^,^ 
underftand not the Meanir% of ; we muft call to Mind 

. that Rule which we fbrmerTy laid down, and which wc 
laid was one of the Principal Laws of Nature, viz. Hat 
the Parti tf any U^le lohich tumt tAout its ovm Center, 
have a Tembmcy to rece^ from it, vihieb TeitdeiKj is greattr 
»■» tbofi Parts -uibich have more Matio» than in thofi vibith 
havelefi.' Now fince the Mafs compofed of Earth, Wa- 
ter ana Air. turns about its Center; and it being certain 
that there is in this Mais a very great Number of Pans, 
which have more Motion than others ^ we may conclude 
that they do all of them really endeavour to recede from 
the Center about which they are turned, and therefore 
they may all in tome Senfe be faid to be tight-, but 
becaufe the Parts which have Icaft Force to recede, are 
puJhcd wich Violeoce cowards tbe Center, by thole Parts 
• which 
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which have more Force, this is the Rsdbn why we find 
them to be heavy. , 

I J-* ».*«*/. 8. This is confirmed by a very remarkable Experiment 
*'5™"' ■ which we are obliged to Mr. HWgrtM for i Hetookanear< 
Jfe^i/J.' then Veffel which was white and round, about feven or 
tA\t Ttmai, e^ht Inches in Diameter, fi^t at the Bottom, and [he 
1S^°,£' Sides about three Inches high, and filled it with Water; 
&.^rr. (hen putting into it fpmc beaten S^amjb Wax, whofir 
Weight made it fink to trie Bottomi and wbofc red Co- 
lour made it very viiible upon the white Bottom, he 
covered the Veffel with a Plate of very tranfparent 
' Glafe, and fealcd up the Edge fo that nothii^ could g« 

out ; having done this, he nftened the VeCfel on an En- 
gine or Pivctt, fo that he could turn it about and ftop it 
at Pleafure, While the Veffel was tumim round in this 
manner, the Wax Powder which was at the Bottom <rf 
the Veffel could not flip upon it fo readily as the Water, 
but ftuck a little to it, and therefore was more eafily car- 
ried about i by this Mc^ns it acquired more Motion in 
tumii^ round than the Water, whereby it was forced to 
remove from the Cente^ and to fpiead itfeif, and get 
all round the Sides of the VetTel ; he then ftmjp'd the 
Motion of the En^ne on a fudden. and the Veffel which 
was fixed to it confequendy ftopp'd alfO; whereupon the 
Sfaaijh iVax grating againft the Bottom, and its Particles 
being rugged, did not move fo quick as the Water wbofe 
Motion could not Ilacken fo fall, becaufe it can ealily 
Aide over the Body it moves upon. At this Inilant of 
Time he (hews us, that the Water rcfembles the Fluid 
Matter which furrounds the Earth, and the Powder of 
Spamfb Tf-ax rplembles Pieces of the Earth which we ftc 
delcend hi the Air; for the Powder was then forced to 
approach' to the Center of its Motion, being driven thi- 
ther by tile Particles of the Water which endeavoured to 
recede with greater Force than the Powder which gather- 
ed into 3 little round Body in the Center like the Earth. 
j.ThM 9- By this Experiment we fee clearly that Gravity is. 

"w? 'l P™P^'y i^peaking, nothing elfe but le(s Levity ; and 
3(7. «>J ' tlK)ugh it follows firom hence, that the Bodies which de- 
thj, ihc Di- fcend hav.e no Difpofition in themfelvcs to defcend j 
^l^iiwiu y" ^^ Motion ought however to be called Natural, 
«( i< but- becaufe it is the Relult of the eAablUlied Order of Na- 
^fmi ture. 

10. Now 

DpIr^dhyGpOgle 
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10. Now that dicre are fome Parts of the Mafi com- J°- '^t 
po&d of Earth> Water, and Air, which have piore )j£^f 
Motion thaii others, may be cdledted from hence ; that nb/c* omm- 
the Earth is not turned about its Center in Twenty-four f'S'" '** 
liours by its own Force, but is carried by the djrrcnt 4 gT^m' 
cS a fluid Matter which furrbunds it, and which pene- ^"< "fiy 
traces all its Pans : For this Matter, by Realbn of its ca,"^!^ 

^uidiiy has more Motion than is lequifite to xe,^ th Paru tf 
vdve along wiih the Earth in Twepty-four Hours j fo '*' ^"'*- 
that its Parts emfdoy the reli of their Force either to tun) 
tbemfelves round Iwifter chw the Earth the£tnie Way, or 
elfe to move theirifclves in an infinite Variety of different 
Ways : And becaufc the World is full, and it is with 
Ibme Difficulty that they get out of the Place they are 
ooce in ; th^'elbre moft of them muft necef&rily be der 
cermined to turn round in an innumerable Company of 
fphserical Superficies coocentrick to the Earth : And 
bereia coniiits the fuperiour Force of this fluid Matter 
above other teneftrial Pacts, to recede horn th« Center 
of the Earth. 

11. WbcQ I am here fpeaking of the fluid Matter ..'V;"^ 
which incompafles the Earth, I mean chiefly the Ma:- 'i^,,pSai^ 
ter of the firit and fccond Element, which is in the Air, f^ijnikt 

or in the Water ; becaule this Matter has the moft ^^"^ji',** ' 
Motion, and the Parts of Water or Air compared with ctaiEU- 
thisj may be lotted upon as terrefluial Parts, they are-fb «>'"■ , 

very much grolTer, and lb little agitated,- for though 
ihete Parts Iwim in that Matter, yet che contrary Icnprd^ 
lions which they perpetually meet with from it, hinders 
them from acquiring any very rapid Motion^ which 
might continue for a long Time. • 

12. Now in order to underfland more clearly what .'^"/^ 
the A^on of the fluid Matter is, take a View of thefol- ^i'Vi'm 
lowii^ Figure, in which the Circle ABCD re[»'elentE miip'odKct 
the Mais compoled of Ear±, Water, and Air, whofe ^^^^iv. 
Center is E; and the little Circle FGHI ceprefcnts the Kg-'i. 
Earth. Let us imagine in our Minds, that this Mais is 
dvided into a great many Pyramids whofe Verteaes meet 

at che Center of the Earth, one of which is here repre- 
fcntedbyAEB; this being fuppofed, we are fure in the 
firft Place, that though the different Parts which com- 
pofe c^h Pyramid, have a Tendency 10 recede from the 
Center E, yet thsy cannot recede all at once, becaufe 
there is no void Space round about this Mais which they 
COTHpofe, and the Matter which is about them, hinders 
them &om moviiu; out of their Places- We are certain 
iike^ 
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bkewiTe, that & fingle Fyramidj fuch as A£B> cannot re- 
tire whole from the Center, by fpreadiog it (Sf and pcm- 
ing bigger at the Enrethity AB, and fo forcii^ the Mat- 
ter on each Side to appoach towards the Center, becaafe 
the Muter of the other pyramids by vhkh this is fur- 
Touoded, have *n equal Tendency and the fiune Force 
^to recede ftraa the Center likewlfe as the Pyramid AEB^ 
at leaft, if we fuppofe the terreftrial Matter which is 
in each Pyrairiid, to be already as near the Center as it 
can be. 
_ ts.jiff ij. Bot if we fuppoft dut there is a Terrefhrial Body, 
isuiitf^ (uch as L, in the Pyramid AEB, and none in the otbet- 
rkc'c'^ij Pyramids about it. it is ealy to See chat this Pyramid muft 
V * 2*4'- have (6 much IcG Power to remove from the Center> 
than any of thofe' which funound it, as the Body L has 
led than the Quantity of Fluid had^ whofe Place it pof- 
feijesj from whence it will follow, that the Matter of 
, . fome of the Pyramids will recede from ±c Center, and 
I force the Body L to approach towards the Center, in 
the fime Manner as diey who affirm all Bodies to be 
heavy, &y that die Water forccs'Cdik to rile up. 
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a very probable 
iii[i.E 11 bas been made appear by a 
ETtai mjriy very exafl: Ohfcryatioia of 
modern PhUolopbers, rhac [he World 
ii noi full i and that Gravity ii the 
moll incient and raoQ unlveifal 
Property of Matter, and die j>riaci- 
pal of ill in maiDriining and keep- 
ing loeeibel ibe whale Umrerfe ; 
we muft proceed in mother Method. 
«Dd lind out eDother Theory of Gra- 
vity. To be Olon, the celebrated 
Eii Ifaji Nnnta hai purlued this 
Enquiry with thai Succefi, that the 
DiDfiritnpleNitureotGtavity, being 
luppofnli he hal cAablilhed the true 
Syftem of the Wotld beyond ill Con- 
troverfyi ind the moff clearly ex- 
|ilained die molt cotl&ierible Phge- 
iKjineoaof all Niiure. And hit O- 
pinion of the Hitute and Ftopertiei 
o( Gravity ii cbi^ 

Every ^fc Pinide of aTJ Bodiei 
whitever, jMwMtii to every /x^fc 
pviide oT all Bodiei whadbrver i 
tbaC Ui Oiej ace impelled Ltowardi 



eicb other by GrtvitT, SeethKttu 

m PiTil. Cktf. II. ^ri. If. 

Thij gravitating Force ii tfti'-Btr- 
falai u tSt fixinc d/ it, that ii, all 
Bodiei vbacToever. lb far ai wv 
know, where-ever they are placed, 
not onlyonthpEarth.butiirointhe 
Heavem, «4wiher ia tbeM'^on ol 
Planeii, in the Sun or any other Plue, 
are endued with thii Power. 

Th'i Force ii alfo tmhitrftt ti tt 
th, HMm vfBiUti : thai il. all Bo- 
diesi whiirver their Figijiei Form oi 
Tejrtuie be whether inej be fimple 
or compound, fiuid or lolid > whe- 
ther they be great m dull ; whether 
[bey briD Motion or at ReSi areen- 
dunl with [hit Power. 

This Force Uilfo waarfklM M 



ThcQuantiiyoftbisGravitjatnual 
D'lllancet, il always eiaQly in FrO' 
poiiiou to the Quantity of Matter JD 
ihegnviating liodiei. ForIclUnce> 
;/ < ii^ni Fstt >/ GiU h^l t 7>oa- 
(mi Ptaxi H'lifki upon the Super- 
ticiel of Ac Eanb, in [.t^cjt Fit! wlU 
have twuTTtw^tf m»rfff''ejg^ upon 
ihe 
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14. The Weight of a Body therefore is proporttena- .\^f^^ 
ble to rite quantity of fluid Matter which caufes it to 'aJS?^, , 
delcend j fo that it ieems the bigger any Body isi the more tht mie 
we^ty rtought to be. ^'" 

15. How- '■ 



jt half the Quinrityof 

Matter th>t i[ doei now, [he lam; 
cabicb Foot of Gold wbid) bu now 
d thnftai Pnm4 Weiiht upon thr 
SuperGdn of [be Earth, would tun 
but Five Hiadrtdi>nh_- 
Tbii Cnritj 



silrTiio 



e Di- 



Itanceof [hofeBodi._ 

ther,- for Exiaiple, 1 Stdlie whidi 

near ihe Suptrtdei of the E«rth, ii 

vei7 hnvy, if it were arii<d up u 

high u [he Moon wduld Uc vaj 

li^. 

Lafilj, Tbe Praponion of [he In- 
ereafe or Deatifc of ihis Gravity 
In Bodies ipptoiching lo ot reee- 
diog from ncta odiet ii (udi that 
iu Force i» redpiocally in a dupH- 
eare Promriion or sithe Squares of 
thdr DiTbncei. Fur KxampJc, ■ 
Bod; which ■( the Diflauce o< [en 
Diameceri of tbe Earth, wdghs a 
huiidred Poundi 1 wouUiif i[i Di- 
fia(M:e were but half lofit.weigli four 
Timet as nmch ; and if bu[ a third 
ftrt fo lar> liae Timei ai much. 
So likewife, the Fore* which upon 
the Superacid o> the Ear[b> could 
liippoti a Hundred Found Weight , 
IfTwere rwlee as fc bffrhe Cen^ 
ler, iMuM fupport four Tiines ihe 
Weight, if iir« Tunes as fer <rf. 
it c*ul<d (upport tune Timei [be 
Weight 

Having laid this dovo ibr (be Na- 
ture of Gravi[)', ii follows : 

FiiA That Gravi[jr or the Weight 
of Bodie< ii not in; acddenial Ef- 
fe& of Motion or ot anjr very llib- 
ile Milter, but an ori^nal and gene- 
ral Law of all Matter imprell«l up- 
on ii by God, and maintained inii 
perpntially by lame eSciNi Power, 
which pennram ihe folid Snbftance 
of Jt i tor Gravity never ii in Pio- 
paitkin TO the Superficies of Bodies 
pr of any, Corpulcles, but alwiyi t 
die fcjid Qiantiiy of them. Where 
fore we nught no more [o enquii 
liow Bodiei mvitate. tttan hot 
Bodies bwan &ft 10 be moved. 

Sicmi^, Hence it inilowi, thi 
Acre ii reallf I ymmm is Napu 
Tci. Q. 



aDdthaIi[i( much AegreuellPart. ' 
For fince Gravity it an univerEil Af- 
feSion of Matter, if we fuppofe ibe 
World robe tiill, it would follow, 
ihar an Ikidies would be equally hea- 
vy- which is very abTurd. 

Thirdly, This being laid down for 
the Nanire of Gravity, it will follow, 
[bill the Placeu, if ihey hav« once 
imprefTed -upon tbem by God, tbe 
molt fimple proje^le Motion ia 
ftraight LiiKi, wm revolve afaois'dM 
Sun as we fee ibey really do, ia Cir- 
cle] or EUiples, without the Helpof 
Valsntt. Ste lU Ifttn m Ouf.- 
XXV. Art. XI. ifihii fmi. ' 

FomiW^, Hence ii follows, that if 
any very great tolieftion of fluid 
Matter be gathereil together upoD tbl 
ijupcrhdetof the £arm, iimull flow 



^s Motki 
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Muon, becaufe of it 

Magnitudes and Dilbnces. See tlu 
tluii n thtfrlltwiag Ch^, 

Ijfilj, So eafy and agreeable to 
[he nature of Things, is this Noiion 
of OravJiy, that KMltr, [hough ha 
couJd not expiun die Matinrr of the 
cxlelHal Motions by ii, yetheam- 



difltflhrfsmlNalMT,,kc. 

IftlKExrih 9SS nil rimiii,Ua- 
vf Stdia fiaUd tmt dtfiind frnt tit 
tarn ^rtSlyumard ihtCemtt ^Oit, 
Earth i hulfrcm Mgirmt Siii, uemli 
dtfiild lofdri, dlfferm FtiHis. 

If till Slmtl arrftUirdmjrtMh 
nbrr, mmT^jPUatfth, Wmld. nt 
of ihs RiJth if ihtjtaicn cfjm ihiril 
■E>J, >f thffamt Nairn,: thtf, 
Sfmei it tha fme M^riir ti (m 
Loai-Sttna--mmldwta Inaa imier- 
meiiiit PIfKi mh appnuMiig m' 
ihi ethiT (7 fmh an latrrvdl at it 
pT^rrtiaiii! II ilititlKTI "BmH., 

If tht .Vofffl jnd the Earth wrrt 
not iipi fJth in tbtir OrUts, ty am 

—■..I r™. » /«..)«.< ,,Wi 

valmi f it; the Earth wnld af- 
and ttwards lit Mtm a fifiy-fonrii 
fart rf Ihi Difl^iii ittmm thtm^ 
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if.B^i ij. However diis unoc always true, nor. is iteverfo 
Md^Sviu^ but whan all CircuniftaRcefi are iiik^ ; for it is to be ob- 
m^iMt. ferved, dut. all terreftriai Bodies- havim Pores> which _ 
the MiUiEer of the Brft and fecond Element can vay, 
ea^ enCQT into^ rhey aiuft neceiTarily always contain 
■ in tbem a certain Quantity of that Matter ; which having 
Jut): as much Forces as an oqual Quantity ctf the iuoe- 
BlattCT) which is in the Pones of an equal Portion of 
Air that mull . a^nd into t^ Place of the terreltrial 
Baiy-i it is only the DkFereiBce betwixt the two (^n- 
titiea of fubtle Matter that ought to , be confidered : Fur-- 
ther, th^e is always a. cercun Quantity of terieftrial 
Matter in every Ponion of Air hkcwife, which ought to 
be deduflsd out of that which compofes the heavy Body 
with which it is compoied : Sothat the wbde We^^ 
of a Body conlifb in this, that the Remainder of the. 
fubtU Matter, which it in the Portion of Air that (uc-i 
ceed; in die rocan rf the heavy'Body. has more Force 
to g3 ofT from the Center of the Earth than the Remaiu^ 
der ot the terrdhial Maiiev, which cwnpotes the heavy 
Body. - And as Thin^ may be divwfifiM a great many 
Wayfig'irom hence aiiTes w uocqu^ Weig» of diSe* 
rent Bodies of the lame Sgnels,- and this is alfo th« 
Reafivij that {bote which are very larg{) do notwkhftand't 
ing weigh but a little, 
ifi. wky i6. As to the Velocity with whitJh heavy Bodies feH 
ihtCtttriiyif tov/aids the £arth> and the Proportion which Bodies o£ 
JjJi;^?^" d^crent Weight mamtain in filling, there are mai^ Par- 
titf fJa. " ticuJars worth our Notice j and Firp, it may be demand- 
ed j Whence it is ttiat their Celerity increales in Pixh 
ponion to thai Defeent in the Air P To which it id 
eafy to aafweri that when a> Body b^ins to delcend, vs 
Vdocity cannot be very great, becauie the fubtieMatter 
which is about getting into its Place> and which is ^ 
that it is impeUed by, cannot force it downwards with £i 
great 



AHihiii Mom vM/i itfatidtanirit j to Ml Book conCfTning die MoiioD* 
tht Sank fifiy-thni Pmis if tht of Mtn. 
' DJJlJmt IT thtnutmtii *ni Atrt I 
ihij nnli he anitti laraher, Thh 
wtmld h A Hn Smff4j!aBi, thin the 
Metier ^Jhim i>lf> it of thtfam, 
Dtttjitj. See K^ta't IrxatioBaaa I 
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great a Gdcflty, as k has kfetf to recede from the Cen- 
ter of the £«th. But when it is once put in Morion 
tad b^ins to defceod, the fubtle Matter which is under- , 
neath it, and which tends with its whole Force to aicend 
as high «s it can, pirihcs it downwards continually, and 
fo perpctuaEy adds new Degrees of Celerity tothofeirfilch 
it hao before. And this is the Realbn why' the i Cele- 
rity incre^es every Moment, and that its Fall is die moct 
or leJs violent, accordiog to ^the grfeacer or lefler H^^A 
from whoice it begins to defcend. 

G a . 17. It 
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I. 7t« CeMly intreaftt ntry 
iHiimm, 6k,] TheMoiionoJfell- 
il^ Bodici Is incTcaled in the propar- 
piiD ;^ odd Numbni] Ii].f,7iCi 



u,if ah«jy Body drfrtnds i Fooii 
one Moment, it will drfcend four 
Foot IB rwo Momeoti, nine KoMin 
■ tbtee Moments, &c. 

BuilMiaulethi; fsoneof chcPrtn- 
cipil Phinomenj of N»cure,I Hull 
aod a fbller DiSercalioa upon dus 
Mitrrr. 

The fuwnu Sir If^aac Ntwtm has 
fhowD, tbai die Gravii/ of Bodies 
.which are above ±e Super&ciei (^ the 
Eitdii iiVedprocalty as [he Squares 
of Iheir Diftancei trom !u Center i 
Bnt the Theorenls concerning the 
Diktat of hea>; Bodies, demon- 
ftrated h; GhUUhi, Hmitni, and 0- 
tberi, are buiii upon ihli Fouodationi 
ihat the Aftion of Graviiy ii the 
£tme at all Diilincei : T^e ConTe- 
^iiencci of which Hypothefii, are 
mind to be very nearly agreeable to , 
feiperience, becaufe the Space) to 
which BodiM can be carried abose 
(tie Superficies, are (b very fmall 
copipired with the leEgth of the 
Eanh'iSemi-dianieteii thaciheDif'- 
fbrence of the Dilhncei ftom iis 
Cenler, tnay be looked upon as no- 
tlliDg. Suppofing therelore ihe A- 
jlion of Gravity to be equable, and 
■hat tfaere it no Refil^ncr in the 
Medium through whicJrBodies tail -, 
ifie following Theoremi may be thui 
dcmon&aced. 
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sing of tbrir Fdl, beat the fane 
Froportk))! to e^ch odtei ai tbtfe 

For k it evident i that in ■ Mo- 
tion performed in Ac (toe araighe 
Line, and accelerated by equal anH 
fiicceiiive Impulfo, the VelodtiA 
a«juired, mult be u riie Number d 
[mpaira. If therefore we imuin* 
thetlmeofthe Drfcent 10 be divi- 
ded inco infinitely fmall and equal 
Moments or Polnti of Tithe, and ' 
that ibe Force by which the itsvf 
Hvfy a uited downward, aSdi ifr 
Tvery one 1^ thole Moments a new 
Impiiife to it, always equal to the 
tore^oing one, that ii, afts u^n it 
cannnually io the lame Way and 
Manner, it is. cnsDifcft, that thejh*- 
^ Borffmay beipprehendeiltohave 
received as many Impulles while h 
was tailing, atihere are Moments d( 
Time computed from [he BejSnrwig 
of its Defcent: The Velocitiea ac- 
quired therefore, are u the NumbA' 
~' ^'omeDtacompuied,thit is, asibt 
aukenup in ^og, Q.E.D> 

CmO. 

In the right arwIedlVitiHiIe ABA 
if AB,ADrepre(ait 
the Times of De- Tdi. XXI/ 
fcmt ; and if BC Fi?. i. 

reprercnts the Ve- 
locity acquired at the End of the 
■nme AB ; then DE parallel to BC 
will teprefent the Velocity at the 
End of the Time AD, 

Prop. II. 



bah to ft 
from the 



l> in any Times computnl 

ieeioningof die FalK irein 

e Froporuoa both of thole 

limCH 



le? 
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Jli&j" ^7' '^ '^ ''™^' ^""^ '^ " ^'^^ Second Particular here to 
'Zrfbt^ be confidered, that a Body may arrive to fuch a D^ree 



Fori[ is evident, [hat ihe Spacei 
which a ifJiy 3«i^ piffes through 
in failiag, ia anf Timei wbiifcmcr, 
.lie to one aaotba, as the Suoii of 
Velodtiei with which ih? heavy ^a- 
dy ii carried in rvtry oneof rh( Mo- 
menu of Ihofe Times. Now tb? 
preceeding Corollarf being gnnt«i, 
every c>ne of the Lines that »ir pa- 
nllel to DE in the Tiiingle ADE, 
do each of them reprelent every otie 
of tfas Velodtiei with which the 
heavy Body is cinied in the Coire- 
.^■ODdtal MomsDti of [he Tiioe re- 
prelen[ed,by AD (by the preceeding 
CoroU.) ThereforeiheSumofthele 
Lines or the Triai^le AD^ wiU re- 
prefeot the Sum ot all the Velocities 
with which the him/j "Badj ii car- 
ried in the Time AD. For ihefame 
Bealbn the Ttiangle ABC will re- 
frelen[ the Sum of ttje Velocitiei 
with which tbaiiin? !So<^ is carried 
ID theXijneAB. The Spico tbere- 
fcre lun thioueh iothe TitiieiAD> 
AB are to each other as the Twa- 
gleiADE, ABC. But ibele Triao- 
gietire lo one »not}iei inaduplicate 
^roporiiqa ai well of AD to AB, 
as of DE to BC. ibat it, as well nf 
the Times of their Delcent ii of 
fbeir final Velocities; The Spices 
ibeiefbfe nui ihrough, ace to ooc 
ittiother Jn ih« tkaae Fconoriioni 



If tb« Tunes, cvDRUted from the 
BepnniDg of ihe Fall > be to another 
H Ntmbert Jncreafing in the Rmlc 

>ia,li4> Scc. the Spaces run throt^ 
iqth^Tiniet,will1>eai tbeSqnates 
of thele Nuuiberi i viz. ai the Num- 
bers ii4i$i i5i&c. and the Spaces 
run tbiouch in equal contiguous 
Times, wulbe ii the odd Numbers 

Prop. III. 

TTie Space rati through by • *m- 
yf 3trir wbicb was at lefl before 
Libcpn to bll, io anyTlme wbat(b- 
crer, it balf the Space which ii 
vould lUD chmugb in the (aoie Tlolc 



of its Fall. 

Let AB reprelint the Time <£ 
thcDcfcenti BC [he 
Velocity acquired at Tab, XXI. 
[he End of i[, and F%. i. 
let the Tiiangle ABP 
be com pleated into the Piralleii>giani 
BE '. It IS ina[iife()> that the Space 
palled through in iheTime AB, mth 
the equable Velocitj' BC> is rightly 
reprefcnied by ibii Parallelognun. 
But [he 7 riangle ABC is Jialf this 
Faralklogram. Therefore, So. 
Q.E. D. 

N. "B. The three fbregoiog 
Theorems ate true alfo if appTied to 
htaiy 'Btdiei defcending upOD 107 
inclined Planes 1 becaule thw are 
Ur^ed along thofe Planes by > Force 
which is jjven and equable, tnd 
wliictiis to the Force of Grivity, ai 
the Heigbih of the Place to the 
Length of it. Su tki Niiii « 
P*fil,anf.if.jtTi.s- Fnf. 1. 

froji. IV, 

The Velodty ultimately tcquind 
in Ming along any in- 
cUned pkne AC, u e- T.b. XXL 
qual to the Velodty ic- Fig. a. 
quired in ^ing the Al- 
titude of it AB, and rberefbre Eh« 
Vdocitia □Itimaielj' acqiured in bli- 
ing along anv inchned Planes ACi 
AD whi^ Altitude is tb^lame, are 
eijual ■ And the Times of [heir De- 
fceni along the lame Planes, are u 
the Lengths of tbofe Plaiws. 

Fiotti what has beenilreadf Iaid> 
it Is evident -, that in Motions equably 
accelerated, the Velocitiei eenefcied 
in a given Time, and coiuequently 
theSpjces run through, are to eac^ 
0[het as the Forces by which the V^ 
locitv is gerented. 

Firfi thon, let the perpendicular 
BFbelwWfroip B m AC. andibe 
hatif "BtJy in descending along AC> 
will arrive at F, in the ftmeTlma 
that it would arrive at B in falling 
fromA {fbcAB is to AP, ai ACto 
AB; that is.'as the Force with which 
the bcayj litdj is urged along AB. so 
the Force with which it is urged a- 
long the Plane Af;} vpiniam 
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of Celerityias caaaot be fintber increafed ; either becaufe 
the Aitu uncapablc.of openii^ any freer Paf&g^ hriLi 



iti-duplioiK kaiio fb; prop, 
^.1 at AV ai ACi cbat ii, u AF [O 
AB. The Velocity in B ihtrrfbrti 
ii n cbe Vdodcy id C,ia a Ratio 
eompoaaied at AB m A7, and AP 
10 AB ; buE chii ii a lUdoof ^qm- 
Irty, Tliertfoteflcc. Stctajlj, Be- 
ciufe Ibe Timeof the Ddcent froin 
A to F> is to theTinicafDd<;nit 
trom A R> C, Id t fub-dupUdte Ki' 
eo(bjPrap. x) of APtoACaifc; 
ihai ii, u AP to AB, or ai AB tc 
AC i and becaule a ibidv; 3n(r in 
felling from A wiU anivc it B in ihc 
liine Titne ai at P; thfrribre 
die Time of Defceai along AB,ifto 
die Time of Defccw along AC, u 
AB EoAC. And for tbe ume Rca- 
ioHj the Time of Delcen; along AB 
it u the Time along AD. ai AB lo 
AD. Tbaeforc, See Q. &. D. 

Pnp.V. 

If cbeDiaiMier AB <^ any Cinle 

be ete^ peipcnSailar to cbe Ho- 

litaa, the l^tm* of 

Tab. XXI. IMcent along 'any 

Fig. 3. Chords. Gidi u BC 

drawn from cheE(- 

' iremiiy of it, are equal : And the 

Vekicitia acquired in :hE Point Bare 

to each other aidiore Chordt. 

For if CDbe letfall peranaltn- 
larfroniCcoAa;^r/9, the Timeof 
Ddccnilrom Ato B. iitocheTiineof 
Ddccni ftom D to B, at AB id DB 
(by Prop. 1} And Che Time from 
D toB, iitocheTimeiTOinCtoBi 
ai SB to CB (by Prop. 4.J There- 
fore the Timetioin A to B, iitothe 
TioM EcQui C to B, in the Ka- 
tio compoundai of AB to BC and 
Dfi to BC, or ai AB x BD, to BCq. 
Kicdiefe ate equal, and confcquendy 
the tlmei of Defceat are cquf. 
Wheretbre, finee the Timciof De- 
fceot along any Chords are all e- 
inal to die "nine of Delceni ihrougfa 
UelKaincteti they are alia rgiul 
to each ocha, . Samillf, Tbe Vdo- 

3 acgiiied in falling fromD toB, 
irom C to B, iiibe fame j (by 
Prop. 4-} Hav tfaii Latter. 11 ;a 
WVaoAj K^ired io&Uingbom 



Hence we fMCb; ReaCin.dt^y ifae 
Tims of the Vibraiioiu of ■ Pendit- 
lumdefoibingvcryrraallArchaofn ' 
Circle, are vefy nearly equals ^ 
chofe Arches differ very little ftpot 
tfadr Cbordsj either in teogtb or 

Pnsp. VI, 

If ajh<n7 Bei/ deTfendifrom tin 
Altitude through ileier Tq aaof con.- 
liguoos Planet of atiy 
Sort, and any Indlna- Tab. XXL 
Hon whatfower AB, Rg. 4. 



quire ibe lame Velodc* at ibe ]afi> m 
n would acquire ia falling pgrpendi- 
cularly liom ihetame Heghili. 



. etfell. 

The kiavj 'Sedf in fifling lioiB 
A to B, will acquire the &11M Vdo- 
ci[y,atifithadomeioB along Q, 
(by Prop. 4.) Wherefore, fine* eho 
toroing out of iu Courfcac B iifi^- 
poled no Way to hinder in Moiioti, 
It u-ill have cbe lame Veloiiry in C, 
ai if it had delceaded along EC > 
tfaac it, at if ic had detcendM aloi» 
CF. (by Prop. 4.) Therefore it wffl 
have Che Eune Vdodty in D ai if ic 
had defcended along FD : And ihii 
it equal iDihac which ic would hara 
had in falling perpendicularly alone 
FG. (by Prop. 4.) Tbereloiti&J 
Q.E.D. 

Cons'. 

A W17 3iu^ delcending in any 
Curve, will acquire the (ame Veloct- 
ty ai it would acquire In fillin? (roia 
the lame perpendjcular Hd^cS j ftr 
a Curve may be locjied upon aa com- 
pared of an iiiSilite Number of 
Ihaight Line*. 
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.tirbeouifeic hivii^ acquired as inuchMocim downwards 
Milae fubde Mitner it lelf, which caidesit to ddcend. 



P«qp. vn. 

If dM IiKliiUDon of any Number 

< of coDu^aa Planet 

TabkXXI. whaifberer, AB, BC, 

Vifr^.j. CD.; ah. be c d. 

* . be the liiDe j ami 

Ac Bam of dielc Ixoffla be the 

bate; the Tlmei in which ihe; 

iriU be rimihnx^bratMv)>3ufr, 

"WiO be in I -lub^uplii^e iUtio of 

dioie LcDgthi nkcQ togeiher. 

Let AF, a f, be drawn parallel to 
fte Horiion i .ind_ lei BC, CD; be. 
c di be produced all ifaer meet AF> 
■ f,-inEand F,e aiid^ Iiiievi- 
()eiu> by [he HypacfacTuj that BE hai 
^Ivne'Raiiotube.aQdCEtoc- 
•ndDP-iadfi- :«ABbaiai ab< 
SCtobcoiCDlocdiiDdallii 
AB+'BC-t-CDhasiaib-|-bc'(-c_. 
NowbecaufcoftheoqiulADglejIlAE, 
fcaAdieTimeiof iheDeTceoualong 
AB. 1 b, will be io a Oib-di^irate 
lUclo (^ AB to ab i (by Kof . 2-) 

. . ., _ be 

■e been at t- « 

XB eh (by Prop. 4.) If tHerEfoie 
dteMonoo be coounued. ibe Spi^ 
SC b c, \rill be run ituough in u. 
fimeTimeiaiif ihc Aui^ 2s^ had 
began to fall ftom ibe Pinui Ee. 
Bn thfl Times of [be Defcenti a* 
vdl chtougb EB,«b, ajthrou^EC 
ec, aieina fub-duplicate RAio ol 
ibofe Lines, that id in afubdupli- 
cate Ratio of AB toab. Tfaeietive 
(*, Piw>Sob) the Timet along BC 
be, after hiving {alUo along AB, ab, 
aie in ibe lame Rauo. And there- 
for* [irCsmpijIt/™! the Timet along 
AB+-BC4-CD,ab-i-bc+.cd,are 
in ifae lame Ratio alfo. In the lame 
nunnei may it be demonftrated that 
the Timeiof paGingthitxigh AD-^ 
BC+-CD. ab-l-bc-l-cd,ire in the 
fime Ratio of ABioab.nt of AB 
■4-BC-«-CO. ioab+-b c-Kcd, and 
Jo on for erer, let the Number of 
Flanesbeneretfii nupy. Tbo-ribie 
te.QlE.D. 

CtTsU. t. 

TbeTimeiin whicha AfapyBoi*/ 
inni thnxuh Qmilar Pant of Curvei 
irtiofe Po&DOD )i [be jamcj a» in a 



fibduj^cMB Ratfo <ri dbTe Parti. 
For thofc Para of Cmret may be 
lai^d upon ai compofed of an ia- 
hniteMumber of fttaightLi UBS whole 
Ratio it given, and their IncUnatiou 
CO each ocbcr Similar. 

The Timet in whidi F«ikluIiiDK 
jUfcribing fimilar Aicliet of Circles 
vibrate, ate is 1 fubdupliaie Ratro 
of the Lengtbt of ibo Threads 1 for 
ihele ThrdUU or Radiui'i of Gir- 
ds are in the fame Ratio at tbtur 
limilzi Arcbei. And the &me holds 
true though the Atcbes be twt Gmi. 
iar, provided tbey b« vet; finlll, (bf 
Corcdl. Prop.V.) I 



Of the JOttiM ef PrejiSlilst, 

Thefime Law of. Gravity bring 
fuppoled ai before, at>d ibai iheten 
no ReGftaoce from At Medium, 
and that heavy Bodio drfcoid p«- 
pendtcuiarly to a given horiTontal 
Fladei (wbicfa HypotheGj, becauT* 
of the Cnall Spicel throu.i^ wt:^ 
Bodies are projeaed , compared with 
the Earth ) Ciraiinfereace, di0^ ' 



If ■ Body goes tiong Vrdi 1 com- 
pound MDtion.caafilKngof as e^Dt- 
at Motion in a Hr^ebt Line given 
in Pofition, and of the Morioi) ail- 
Bog from the Force of Grjvity : Ii 
will defcribe a parabolick Curve, 
which the ftraight Linepven in Po- 
rtion, willioiKbin the Point whoe 
the Body begins to move, and all the 
Diameters of this Curve will be p«- - 
pendiculir to the Horiion, 

Let the Body be moved fnm 
The Point P. vridi an equable MotioD 
iccotding to the DireSion of the 
Lire PL given ia PotDtion 1 and at 
the 6me Time let it be drawn 
downwatdi by ilt own Gravity, ac- 
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has upwards i there remains nothing that cai 
new Degrees of Motion wbtcb m^c inert 
lerity. 



tn give it any 
rea& tt» C^ 



H 



maHar n FC popcndlailM m the 
Hgfhtm f H- 
Tib. XXIII. Now CpM aci- 
lig 1. Iher of thefe 

Motioni biDder 
theoiher lb .but thitihc Bod^ miif 
gooD accOfdiDg R> Ibe D'at&ioBof 
Ike Liar PL. in tbe lame mtaaei, as 
if ctae FoTCt of Gra*i[^ 4id boi a^ 
ar lll> ind tint ic nay Ilkewile de- 
fcond ^Kcoiding n> lixe DaeSion of 
die Line PC in cbe lame manner a< 
if it had doc becD impelled by tbe 
pnjc&ile Mooon : If tbe Bod^ 
atna thiougti iba Spicei Pi ' ' 
vkiis an equaUe Motion, ii 
bfiK. Timet ai ibey will bii 
Ckiougb tbe Sncei SO, ¥g; 
it 'a ratsiiiB, ihu if GV g v be 
dnwD parallel to PL. . and L.V. 1 v 
pmlkl n EG, dU ibey meet esKh o 
ibec in {be Foinu V, v, cbe Bodj 
vili ha fauod at tbe End of [bote 
Times in die Poinis V. v: Now 
beciulelbe Moaon along the Liae 
PL is equiWe. PIn_H. wlU be to 
each oiherai the Times in which 
they an pafled ifaraif b i bncPG wiU 
be to Pg as ibe Squaiei of thofb 
Timei, (by Prop, x.) PG therefore 
oc L.V, it [□ P| or lu. ai PL qi u 
nqr Ali the Poinu V r, tberrfore 
ireinapanbolick Curve, which PL 
touciei in tbe Point P, and all the 
DianKier) of whida are parallel to 
PGj Aai ill (opendieular to tbe 
Horizon.. <^ E. D. 

When I mention hereaherthaPa- 
nmecei lingily, yon are iio underftaDd 
(£ac Parameter vbidi bdcn^i to 
dut Point in (be Curre ddaibed 
(torn wb^ice tbe Pn^efiioa iiawlei 

. Prop. IX. 

TheVelodry with which the Bo- 
dy II projeSed aTong 
-Tab.XXlU. the OnePL,;] equal 
Kg. i; to that which if would 

acquire in tailing 
aro' a fourth Pm of tbe Parameter. 
A Body whta ao equable Morion 
eaQ«i thieugb the SpKc Pi> in ibe 
Ume Time ihu it- hllg through the 
IfueJv. KowifPlbetaluoequit 

»fiaUtlw.PuaM«.jT.will be 



i8. L^ij, : 

jequalnbilfM. KcnvdKVdodm ' 
' acquired in faUiagdnougJilikiifiidi'' 
that dMiUe the Spwieil t>, .dnt B. dM> 
S^pace Pi wouli benm dmugbia the 
Time of ititai(by Prep, j.) ac 
tbe Body by the pnijtail« ktoioB 
paflei through :h« Him Spua PI ia 
the laaie TiW. So thai dM Vda- 
dt^ of [he ODC li tq^ to the Ve^ 
Inaryof cbe oibac^^-fii.D. 



Modon be the 6. __. 

will be Ibe faisa, whaterer the XHr- 
reflioQ of the ProjeOUB be. 



The Veloeiiy of t pi«}*a«l acfir 

la any Potm tjf the Curve whichi 
deiciibei. is tbe Htat aUt VMild K< 
quLrein falling thrsugh afounhPift 
Qt the Paramecw belonging u> thai 
Poim ; and tberefbie tlra Veladtlea 
of it in diftereot Poinci arc ia a 
Cibdupbcaie Baiia of the Paranaen 
beloogine lo ibok Painu, (bjl 
Prop.!.) For ihe i^rjeSid Badf. 
may be conTtilered ia ai».-I\:aat t£ 
Ibe Curve defccihed ai if tD b^M a 
be -moved Era b ll^ PoiacacCDrdiDf 
to ithe Tangent of ib nod afiawud* 
delcribed ^ leH of tbe Out* 



Tbe Velocity of a projefladawlfi 
is leafl therefore wheb ■( ii ia du 
Aitisof the Curve-, and i> ;he lame 
u equal DlAaocet from tbe Axi* 
on each Side; and the greaCH ihA 



Paints, are CO each odier aa ihe 5e^ 
cantj of the Augles which the Tatt* 
genes lo thofe Poinii when produced* 
makewith ihe boriiontal Lint, tc* 
let the itni^ LintfL touch iho 
Curve ia tbe Point P; and meet aij* 
Diametct VH pntduci 
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^fiS? JtGHjfOLT'tSis-tsii. Part it 

it.rM i8, Zuiffh, In order to determine the ProportiMi ob- 
, *FiS'^''^rved by Bodies of unequal Weight in their Ailing, the 



iU Aeefbi'e make tbe u 






le hariional iJne PH, 



~!*^ . ,, Eta wiin IDC nuri 

lk» Wtil*l. „ ^ Tuigent of ihe Carve in 

Poinj V doo. Now it PH be ibe 
Kadiiai PL. PO will be [he Secanii 
ofibefoiimeiMkiDed ADglei : Aod 
ilk ealy at Cbov fcamtbtcoiidi 
St&ioia, ihit die^Secana are lo eacb 
odier in ■ fubduplicate Ratio of the 
, hrajneiefi bolongine to cbe Poinu 

P and Vi th»:ii, (h tii freai^g 
CurtU.) uibe Veloatie* u ihepra- 
jeaed Bodj in cbc Poimi P- V. 

Cma. 4. 

Let dK prajeOed Bod; liejin to 
move Iromcbe Point A, according 
to my DireffioQ AT : Let the bo- 
nxoncal Lioe AH be drawn, and 
APeitfted perpcodiculafly to Lc, and 
Hpid to a lounb Fan of the Fara- 
meiet' of 107 Cmve 10 lie delcri' ' 



wiaia pv 






A T P be 
defcKbed. cutting the IXreflion 
of tiiB projeaed Body in T. From 
whence let TF be let M peipendicu- 
bf 10 PA. Now fioce the piojeSed 
Bod)' can lUQ tbrau|^ a Space dou- 
ble EO FA'^ih the Vekniy acquired 
ID fidHng Itiniugh PA, and in The 
&meTime'(b; Prop. 3.) andGnce 
diit Velodiy ii eou^ [O that with 
which Ihi pmjeoed Body goo out 
from the Point A. (by Prop, g.) If 
AP rRrrefena-the Time of ^ling 
^m P to A, the projeded Body will 
becarriediritheLioerfiuMreaion 
AT through a Space double to AT,' 
is At Time reprdeOted by the I.ine 
ATiUd thTau|;h a Space four Timn 
*eLengthrfAT, In twice the Time 
of AT. Ln [hit Space be AE, and 
from Eleithe Perpendicular EH be 
1« fell to: thf horiwQtal Line. 
FurtheTi in the Time reprefented 
by AT the pioje&ed Body will fill 
IhniughtheSpacePA(<^Pni;'i)and 
in the Time reprefented by double 
AT.it williall through fourTimei 
the Space FA or through the Spies 
£H : That Is, in the tame Time 
thai the Body by iu pnajeSile Mo~ 
tionpanec ibroi^h the Span AE, it 
«iU bU dum^tbo Sfvx EH, lod 



fo meet the HoriuHii but AH'uict 
horiioncaJ Space, and AF du Alti- 
tude of thi Fanbola deCaibedi - 
Wb^ce the ftillowing Coofcftaiiet 



The horimntil Spicei detbtibed 
t? a prujefted Body \ri± ■ pved 
Force.are 10 each other u die Sine* 
of double theAnglet which aie mado 
by their Direaiou and the boiiiOD - 
t^ Line ; And therefore its grcateft 
horiionral Space, ii, when dnt 
Angle ii half a right Angle ; and it 
ii equal 10 half the Parameter of iha 
Currr d^cribed; and ^efe Spacei 
aieeginl, vbentbeD'iredioDiDf the 
projc£bed Body diSer from a riebt 
Ande by equal Angles on each Side ; 
forditle Spaoei are ai the Lirtei ETi 
and. if CT be Radius, FT ii the 

■ e of th<! Angle FCT which it 
ible EAEI, wbenee the reft ue 



The Altitude: of the Currei de- 
rcribed. are to eadi orber, ai the 
verfed Sinn of the aforelaid Angia.' 
tot they lie equal'io ibc lineg FA. 

. Cmll. 7. 

The Timei which a projefled Bo- , 
dy taket np indelcriUng thoTel^rK 
of the Curvei, wtuch arc cut off \ff 
the horizontal Line, dravn ibtn^ 
the Point where the ProjeAion uv 
ire to" each other as tbeSinei of the 
Anglei, which the Direflioni make 
with the boriiontal Line ; for riiey 
ate to each. other ai die Linei AT, 
which If PA be Raibui, are ai the 
Sines of the Anglci APT. or EAHi 

Prop. X, 

The horiiontal Diflance PH. of 
any PointVin the Curve which the 
proiefted Body de- 
feribei from the Tab. XXUI. 
Point P whrreihe Fig. a. 
ProjefUon it made ; 
ju perpendicular Diflance from tbt 
Hsiiton, VHf ud tba Al^ LPH 
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following Rule is diligently to be conGdered; vix. that 
a Body which moves very quick, may ioaeafe the Ce- 
lerity 

'Mbidi die DircSioD of the proj«A«d 
Bodj nnka with (he DoiRoaal 
Cioe,' being «vca ; lo Bod [be Pari' 
auxet iDil Si T«kKiiy of dicpn>- 
jeajlc Motion. 

FH mi the Aiule LPH bring 
nven, PL md LH Ue ^ven; 
-wherefne hcaaCe VH ii pven.VL 
ic aUbpTaii Therefore ^"5^ the 
Pimaetci it llfb ^ven. And fince 
the Space whicha Bodf ialliduwigli 
in « giTfO 'Hme, ii given; rti. IS.J 
X«dl« FecLi in a Iea>n4 of Time ; 
it u ea(y lo colleft iiom the ficuHil 
Prop, vhai the Time of the De- 
Iceni through the given Line LV ii, 
dut ill (he Tune whkh die given 
Line PL it lun thia^ by ihe 
proje^e Modon, Q. E. J. 
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Kop. XI. 

Let B be i Mark or tnj givtn 
Tructi le[ SD be itt perpendicular 
Siibuice fcom die honionol Plane, 
pnd lee GD be diebaiiTonnd Di- 

flance of anadiergi- 
Tab. XXai. vra Pobt G in the 
ng,4j f. latae Plane. LelGB 

be joiDed , and &om 
the Point G, lecGP be erefiaj per- 
pendicular CO GB i and !ct die An. 
de BGF bebifeaed, hj che fltaigbt 
Ijne GN ; Now if die -Uaik B be 
fail by a FiojeSioa made acoird- 
ing tomy DireSion GK; 1 fjy.ihai 
tbe &ne Mark B wiUb« tiii bya 
Ftojefidon made with thefameFoice, 
Ucoiding 10 another Dire&iin GL, 
which cnakfi cbe An^e LGN wiib 
die Uttfilng Lini, equal lo thcAn- 
^ K9K. Let the toicmentioned 
Direflionj meet DB produced, in 
the Poinu t. and L. Becaule ihe 
Velocity of tbe projcSsd Bodyiac;- 
cording to the Lines GE> GL. is 
fuppofSi to be iheiame , the Times 
which it takei upin pading through 
Ibem, aie in the iame Riiio as the 
Lines ihemfelvci; hut the Spaces 
which it falls through from the 
Fiuiiti K and L, in tbofe Times, 
ace to each other, as the Squiiei oi 
be Timeii {tj Fr^, i.) die; are 



dierefore u GKq. to GLo. _ Now 

.becufe of the liimlar Triangle* 
GKB, LGSi SK ulo BG as GK 
toGL,' andBKroBGaifiG toBL. 
Therefore u GKq; is to GLq. E) ii 
BK CO BL. Wheieftre fince BS 
[*7 the Hjftth. tnd Prte. 8.) it the 
DelceDtotcbe proje&ed Bodyfrom 
the Pcont Kr in tlie Time GCi 
LB will be iu Delceni finm tha 
n^inc L in the Time GL. There- 
fore {Irf Pnf. S.) die liiiie Mark B 



If LEbetuleaedin F, DF^ 

be opal 10 half die patameiei of die 
Curvei defcribed. Pot the Ke&aiv- 
gle of tfae'ParameKrindLBiiegUal 
to GLq; and die Reavigle of tht 
l^me ttzittiti^ and KB, is equal to 
GKq. Therefore itjeRcaangleofibd 
lame Parameter and LK it eoMl cd 
GLq:-GKq:or DLq-DKq,or« 
cheHeaaiwleof DL^DK, ihatis; 
LKinioDL-tiDK. The Parameter 
therefore is equal to OL^ DKi Ibt 
half of wtaichu dF; " 



The nearer die DireQioni GE, 
GL, are to [he Line which UUStt 
the Angle BGP. tbe lefcijdie Force 
renuireJ to bit the Mark B i fo diat 
thereareoomore than two DiieSi- 
onj, along which tbe ififne Hark 
may be tit widi the fime Force. 
For let [he Wfeaing Line meet BD 
pniduced in N. Now flnce the 
Du-eaionj GK. GL; are diflant 
from GN by equal Angles, (*, P™, 
j. ■Bb»* VL ./ £«W) iti, erident 
thai ihe Point F muft fall higher 
[ban [he Point N, oi-JJF rauilW 
greater ihan DN ; And tf OL and 
GK approach to GN, die Point P 
ought to come to d« Poim il, that 
IS. [he Paratneeer will be lellened 
(*; I** frtU/L Or. a.) and confc- 
quently die Forc« of i^ projedilf 
ModOD (i/ Prf. ,.) 



(B) 



AnA ' 
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lerity of another Body which moves flower By impellHig 

it fi>rward when it overtakes itj But if we luppole it to 

have 



emir.111. 

If dwDircaiooof the Force with 
■vUA the given Hirk B u bn, be 

At Line GK it lelf, wbich Ulcai 
the Aoelc BGP. ibto ihat Force ii 
Ibe leatt, sod tbitDire&ion the only 
onei in vhicb the Mirk B can be 
liit wilb thii Force ■ And the coa- 
tnif. For whenGKiGL, oiincide 
wi4 GN, the PDihr F will coin- 
dde with U, and DH will be half 
ihe Panmeter: Then the reli will 
follow from Prop. XIi wd the pre- 
oeeJu^ CoiolUnu. 

Heoce we lee tbe Seilbo of die 
Medunicil Prance of diieditig a 
Canmn lo u to hit die Mirk with 
dx leift force. For bnring fixed 
I pMn Loofcing-Glali pnpeiulkular 



freely mth 

<an fee the Mark rcflcaed by din 
part of the Looking-Glais over 
Which the Lnd hings ; Then, i[ is 
—■-'— '^— -'- "—'ii^RefiK- 
-' "-it you 



CmS. V. 

The higheft Pi»nu \rtiich canbe 
bit with a elven Force, at anyho- 
montal DilSnces, are ill of ilicmin. 
the Cime of a Paralnla, whole Fo- 
oii is the Pmni froOl whence the 
Projeflions arc mfefe ; whole Axis 
u perpendicular to iheHoriioni and 
thePaiiimeter to the Ants, tke fime 
»> that at all Curvea defoibed with 
■ pvta Force. 

For I« GPHbe 
Tab. XXIV. a Parabola, 4 die 
Kg. 1. FocuiiGPthe Axis 

petpendinilar 



porizo, 



■Of horiumul IKltance GD be nkeii, 



and ftoat the Ptnni D, lei the Pet- 
pendiciilar DB be ere^. meenu 
the Curse in fl; I Ikj, the Pom S 

ii the higheft diat can he Ut widi a 
^en Force, aldie DiAanceGD; tn 
tbe given Force, ii the leaftdiatcm 
hit [bat Point, For if GB be 
drawn, GB:^BD will be eqiial co 
half tbe Pirameiet of tbe Curve de^ 
{cribedbydwIeaS Force ilutBcta 
be hit by. For in order to have diaf 
Force hit the Point B, the Direftion 
mufl bifta the Angle BGPj (fy 



being parallel, tbe Tri- 
angleGBNwUlftellb- Tab.XXIIL 
lcBl«;andGB:^Bb Fig.iandf-. 
equal to DH, diat ii 
to half [he Parameter . ai is evident 
from that Corollary. Nov? in die 
Parabola GFH, let BO 
he an Otd'nate [odie Tab.XXIV. 
Aiii,andle[tbeTan- Rf. i. 
gent BT be drawn, 
mectiDg the Aiij produced 
in T; then {iet„jf ^„ 
tie iiaiKtc rftht Firihla, PO and 
PT, GB and GT, GO and DB aft 
equal) GB:^DB is equal to double 
GP, that is. (ijr CtSaJhrna.) equal ti 
half [he Parameter of the Curve de- 
fcribed by a pven Force. There- 
fore the given Force is the leaft h» 
which the Point B In the Curve 0* 
the Parabola GBH ' can be hit: 
V/bence ihe Thing propoled ii ma- 
nifelt. 

Ctntt. VI. 

, If DF be eivcn 

Yab.XXin. and equal to half 
Fig. 4 and J. die Parameter of 
die Curvet palling 
ihroLgh the Point B, and from the 
Point F be taken equal Lines FL. 
FKifo as that CL, GK being drawn 
they may make equal Angles wUK 
the Line GN, which bifcas die An- 
gle BGPi GL and GK will be die 
Direflions of Force With whiA 
dxife Oirves paSii^ ihiougb B will 
be dcfcribed- 
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ClMp.»8. •f NATnRA?; PpItOSOPHf; 

have neither greater nor le& Celerity, thaa that which it 

xneeu with, ic can only go along viidh or follow in in ita 

Fall. 

BLGaeeqajl! Lhat ij, if gP be 
erected pclpeadiculv lb GD, die 
Anglo h.GB, LGP win be equals 
Therefbie U ihe Angle fiGP t«W« 
fcard u before bj- ihe Line GN. 
i^ ADglM LGN, NGK wiU be e^ 
qinl : TherefiMe (ij Cml. 6. Pr9, 

XI.) GK. c^ Hr rh* n:^.>uJL: 



J"?: 



Rrop. zit. 

GD the hoii- 
Tab. XXIV. ioatxl KAance of 
F1g.2<>nd3> ibe FoiDi B, DB 
die Aldtode. and 
DP balf ihe Pinmecet, bang [gi- 
v^Q i En find (he Diredloiu te- 
quirel tn hit dut Point. 

Lei Ac fnpendicuUr GP be ere- 
Sed from ihe Point G to GD; be- 
cauTe OD, DB ate ^veoi the An- 
^cDGBi and confequefitl)' the An- 
gle BG7 is given. La Uie Angte 
BGP be bifeSed by Che line GN , 
meedne DB praducedio N. Now 
if the Pinnu F ind N cosriilf^' 
OH will be die IHreaion fi 



»& 



be bit at ill widi ■ eivcn FtranM- 
ler or a nven Foice (iy ihtfamt 
Car.) ButifdiePolntNtalltbclQw 
F ,- ntun the F<Hn[ F let FR be e- 
Teftcd peipendiaiiar » DF, meet- 
ing GN piodiKtd in B i lei die 
Line GR. be tnleaed in S, and from 
^ PCHnt S let SC be erefied per- 
HnUcular toGRi aitmag FR pro- 
duced ia C. On the Center Cwlih 
die\lMilince CR, let ■ Circle be 
ddccibedi oiciing BD produced to 
K and L, and ifGKi GLbedruvn, 
ihejp villi bethe DirefUont Ibughr. 
Fat it ii evident fnitn ibe CooRtu- 
Qion, that FL ud FK ire equal, 
■ad diat ibe Anglei LGR, RGE 
ire equal ilE>; whence the refl ate 
imnifeft 6t>Bi rkrfirt Cml, if ilu 
fttctal. Pnf. a E. t. 

ne fintH Amtrnfirttei snuhrr 
J¥J^. From die Piunt F let FCbe 
erefiftt pefpeodicukr I 
Tab. ZXIV. to DF and equal in 
Fig. 4- BG i aid on the 

Center C widi the 
Kfltnce BF let a Circle be deTckibed 
cuinng BD prddtKcd in the Poinii 
K and L { Tben GK lod CL will 
be ibe I>iiefiiMii Cx^i. 

For CSq — FKq [hat a, BFq 
— FEq (h Catftraelai) ii equal en 
(^qor BGq. Thet^e u BF 
« FK ot BK fa <o BG i lb is. 
9G lo BF*- EX or BL, dieiebre 
die Triai^ei KGA, LGS aie Qmi- 
ter (^ Ay. 6. B«t.'Vl, ./ Em^ 
at) ibercftie die Anglca KGBi 



From tfw fbtmer i .„.„^^ 

dige flowi aaArithmoialRdefe 
Ibl»ing die Suat Pro- _ , _ 
MemTvIi. Budnga ^di. ?XIV. 
fur die Sine of the 'ig-a">d j. 
given Ai^.BGP, lod CD 

Vtuiu voJedSine; V <~- — , %. 

OF 
will beMial to the veiled Sine qf 
the Di&erence of Elerauoiu, or 
of the Angle LGK. The half rf 
which Angle, jf it be added lo kA 
luhfti^ded from the given Angle 
DGft or half in Suoplonetu, to 
two right Anglei BGF, die Sm 
and Ihe Difference will be DGI, 
DGK die Aoglet fou^i. 

Fur DF Dt GP ii the Siqe ofctie 
Arch RKGi that ii, of doahla dis 
Angle RCS ; that ii, (becaule of 
[he conunon Compleinent FRG) gf 
double die Angle PGR, er (tt Cm- . 
fir*ii.) (he A^e FGB. And PR 
11 the veiled Sine of the lame An- 
gle i and PR ~ PF die veiled Sin? 
of the Aictx EK or of die AngU 
LGK. And it mU eafilj 
ihtt Ihe Aqgle RGD i> I 



Supplement of fiGP Co two riAt 
Ai%lei. Whence die Realon of um 
Rule ia evident. 



Ftemiiie&meConSru^an Benrt 
alio anodici Aritbmeiiclc Rule, In 
whidi GD. the Angle BGP, and 
eithiT of the Elevations DOfC or 
DGL> being ^ven, die PtiraBtcter is 
touQd 1 for li BGP is given, RGD 
i> given alibi from whence DQE 
or DGL bring given. RGK i* ^- 
veiu Let V be die veiied Sine of 

double RCEi and ~~ GDiwUl 



by Google 



^ ROH^VLT'sSrsriu partn, 

F^ witboat making it move &ller ihan it did before. 

Tbus for laftance. If two Mea of equsil Bigoels fhould 

join 



1 ,1 



JtaJoa of cbii Rule U the lame u 
ibe fbrmct. 

viMtiiiT IVff. ROD W one of 

ibc Eleranoo* bdog' given, the f>- 

chM of thoa ii 

^ XXIV, ^yen. Wherdbre 

half dw Sumi in 
OBf Cafe toi btlf die IMfitrence 
In die OEha Cafe of ilie Taneeuti 
oSieffnaHenoaoti IbUGDco 
half die FaianMKi. Foi DF> 01 half 
tbeFuameieriiefialinl'L 'tl OK 
-fr Cor 1. fr^ X^ S! 

CoDctrDiae lUt wbale ^teoer, 
lee-die fanoui Dr. MtA^i Difler- 

Eukm, in the Fhil^^Mtal Trmfit- 
tim; and die leinwd Dr. I^e, 
"?/«*.'> where jm irill find moft 
of dide Thing] laijelf tiTmonftf^- 
t«d in anocber Way, 

Of ion "Mia fUlkg «. m 
Cfcba^ ■ 

7^ Proaofdani 1 
Difimt if^BtJUt in a CycbU EiQ 
found out and demonlimedi bf the 
funoui Mr. Ht^ai, which depend 
ppcHi chi fbtemen^oned Law of 
GrvitVi iMyvery coBvenicndT be 
idded ui diu FLi«. 



Let there be a QideddoibedaQ 
the iKameitr'Ay:. vrhidiii cuiu 
■ rightAngksbyDEi 
Tab. XXV. from, ihe Jkunt of 
Fig. I. ■ da DijnKOr A, let 

the fbaigbtUuieAB 
be Siavf, pieedng &t Ciroim- 
lerence in B, and DE in Fi sl^ let 
AB bejuaed. I &■), AS, AD> AF 



Forif BD bedWwn; the Triaa- 
elci ADB.ADF.areQmilar, bKiuTc 
the .Angle A'it oDmnHHi. and the 

'A^ei ABD, ADF, ue equal, be- 
came duy ftaod apon cijuaL Atcbei 

<U>, AE. Wbenc* dv ftropoOdon 

b evident. 



Lee diere be any Curre AH ran- - 
cave on one Side, aodlet AG be 4 
range ni to it in ihe toiot A. Let AD 
be a ftraight Line, 
anyways iodiaedto Tab. XXV. 
thu Tiiigeni, and Fig a. 
In BC, parallel to 
AD, cut the Curve in S, and die 
Tangent in C. I fay, if the Arcb 
ABibe infinitely linall, dm Arcb 
and the Fart of the Tangent, inter- 
c»ied between die Panileli AD, 
BC. may be lopked upon ai equal 
and coinddent, »pi aay chererora 
be put fbi each oibet. 

Let another Ibai^t line ibikji 
die Cuive in [be Ftnot B allb^ 
which meedng the odiet in E, let 
it be any vayi ptoducedj let FG 
be drawn paiallel to BC, loefling 
oacb Tangent produced in the Point* 
F and G i and let AB, the Sub^ 
lenle of the Ardi be dnwn. 

If is manifi^A i that die SubcenJe 
AB ii alwayi ieli than the Archi 
and lbs Sum of die Tangenn AE, 
EB, II gieaiei ; now if the Point 
B be conceived to approach 10 A. 
and during that Motion the line 
BC ii carried alwavi parallel to it 
lelf i it ij maoifeu that [be Angle 
BEC will be perpetually diminilhd, 
Bll it becomei Idi than anv given 
Angle . whatlbeTer i and by that 
M^ni E will apptoich nearer to 
G than any pven Diflance wh«- 
Ibercr, and dierefore die Lion EF, 
EGi will be oarer to Eqt^ity than 
any given IM&rcnce wbajCjerec: 
That ii, EF and EG may at lafl 
be wetiuiufd at equal. Thrrriore 
EB and EC fwhoTe Ratio to 
•acli odier it the lanK at EF to EG. 

EBp, EFQ) and allb AE->- EB 
and At: {HE, b^ng added (0 odi 
of ihem) may be eAaemed equ|l 
Hkewile. In the lame manner, 
tnay it be Ihown alloi that the 
llrawhE LUci AS, A£t when die 
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,«?h^.i8. if Natoral Philosopht; 

join Hands and leap togedm from the Top of a Bridge 

into the River j we Jiave oo Rea£n o thjny that they 

would 



PiHiK B tpfcoadiM to A, a 

US be Kctxintnl eqaaX llibi 

tmcli mare tbndbrc mr ihe infi- 
wtrir '''O^ ^cfa ABi -wfaicfa ii of 
BD ioioriiiefite lAgnimde bctwitt 
the Sobcenfe AB, «ad die Sbm of 
ibe TaweoH AE> EB> ind dwT^- 
gemi AC bcKcouiued emuL 

maiiha iofimidj' Imdl Archwtd 
At Tangeot maf be looked upoaai 
o^ocidicigi ix erideniiioin bence; 
tluc bom (he Huure of Cumture, 
ihere caobcDo fliv^LiDednnni 
bdwecD ibe Tuweik aid tbe 
Cum It the Foiiiic oi CoanO. 



Prop.1. 

Lee ABC twR Semi 
Tab. XXV. (Tcbid ddhfiMd by 
Fig. 3. tbe genendiw Or 

cle AVp i Cet iu 
Vertex A be turned -down waidi, 
■nd iu AtU AD be se^ed perpea- 
^aiUr Id the Horiion. Let tcny 
font B be raken in i^ aiuj ibr 
Ataighc Lioe BI be inwn dowo- 



woDio m niD mroagii witftin niK. 
Ue Celeritv, bch u half thic wfidi 
u requiieJ in faUiif dinx^ iba- 
wbole Tu^cDi BI ; udieTuwent! 
HT, ii n .dM Part of the A^ 



Damn!/!. 

From iht Tinta A n> dif Piioa 
V rod lo in which liie Puatldt 
BF> IMS cut dte eeneracinc ciidR 
lee the Saigbi Uaa AV, AL be 
drjwn oraing die ParalleU MS, 
N8 in [be Pomu K, E, G ; let AK 
and FH be joitied, and At Radiu 
QH of ibe Crde AHF be drawti. 

NOW becaafe tbe Spacet nm 
tnrod^ with an equaUe Mociaa, 
are in the Sado annpoundid of tbe 
Timei and jhe VelocJiltf wiik 
which thty are did dirough ! it 
foUowi, ihai the ■Hmei arem tach 
Mher in a Kado conwrnioded of 
rnat of the Spaccj dirofily and f- 
VdBdtiei iavetfdy. 



ugh[ Lioe BI be dnwn down- VdBaciei iavetfdy. 'the "Tlnn 
rdifpom thence, [oudiinftbeCy-[therelore trf ninaiiig thrtusb MN. 
id in B, and termLmttd b^ the I n> ibe Time of runninTthiourfi 



ind termLoated bf 
ilgbl Line AI ; Lei 



ckHd 

horiiflntjl ftralgt , 

flniehtLine FB be aUb drawn per. 
pendJCidailo tbe Axiii aiuj oncht 
Diameter AF let the Semictrx;]e a' 
FHbe~de£iibed. IlieD chrowhany 
FoiDE M in the Curve BA, j^ tbe 
flrtighc Line MS be drawn {anlJrl to 
BF, which will mta Ibe Orde AHF 
in H, and iu Kanieter is S 
hec alio Ikaighc Linn be drawi. 
•ouchiog each Cur»e in tbe Points 
M and H- And let MN, HT, be 
Parti of thore Tangena inteiccpreil 
between ibe two horiionial Linei 
MS, NR j and In OP a Parr of the 
Tangent BI, and SR a Part of the 
Alii DA, be included betw«n tbe 
faoM Panllcli. 

Thefc Things being IL; Ifa^, tbe 
Time in which a heavy Body will 
tun throi^ the finiehr Line MN 
wiib an equable Cdenir, fiich aj ii 
acquired in ialling [biough ifae 



inning cfarqugfa 

— jO of MM 

the Rati _^, 

mired bv blling ihroujh Af' "to 
the CeJeritjF BO]ulr«l by 'hUini 
thtuu^ FS {fj He Hjptii. *,yg 
P'if. IV. ^d CwrtlL Pup. VI. i- 
ktvi, OMCtniia, tht DeftiHI 0/ iia- 
tif. &«((.) iTow the whole Velo- 
-ily acquired in Ealling ham F to A. 
M [be Vilodty acqidred in lallioe 
from F to e, ai FA to FH. (g 
Pr^. 31. S»»llli oKd ft». 8. 
B«* VL ^ Eudidj «d />«.«. 
•i»*, tmctrwm, th4 D^cmt 
>f **-«7 SmIw,) Half tba 
Veludty therefore, acauired in 
felling hom F to A, 1. m the Ve- 
locity acquired from F to S, %t FO 
to FH. The Ratio iherefote of 
the foremen tioaed Tlmei, a cata- 
pounded of the Ratio'* of MH tv 



I FQ ai 
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would M quicker becaufe they arc thus joined tt^edicr, 

dianiftheyhadkapedinfeparatdj'. This being fuppofed; 

fince 



tlierdbie'GI, and KE are txpii (o 
"liW, ,0F. Whertfore the fore- 
mennoDed Ratio, is compounded 
of the Ratio of GL to KE, and 
FQ to FH. Bill GL ii to EK, as 
AL n> AE. that ii. ai A V to AL , 
(tj Lm. I.) tliat ii, U ^AFxAD 
lo V asxaS ihat ii, ai t^AF to 
^AS' that a, ai AF to AH, ihat 
ji.atFHioHS. Th« Raiuj of the 
forementioned Tuna- ibtrcfore, \s 
compouDdtd of the Rano'i of FH 
10 HS, and FQ_toFH, Ibatii, ihe 
Timei are to each other aj FQ_or 
QH \a US. Bur it may eiCly be 
made appeac/roiH Prqp.ia. Bao*lII, 
fid Trtf. I '••id 8- ■Bm* VI, 0/ 
Emlid, diat QH is to HS, as HT 
to SR. The Timfs therefore ol 
moving rhraugh MH, OP, wiih the 
torementlaned Cderitiet, are to 
each other asHT to SR- Q; E, D. 

Frop. U, 
Suppofe the PoDtion of the Cy- 
eiDii , the Lir^e BF> AF, Bl, AI : 
atid rtie Bemi-drcle PHAi the 
^me as in the forcing Fropo- 
fidon I I iiy, the Time of mov- 
ing thiQdgh the Tangent Bl with 
ihe equable Celetiiy of half thai 
which is lacquired -~ 
■ Tab. XXV. falling ihroiigh ' 



Fig.. 



■ of 



in S, 



you pleafe, equidiftai 

be diawn between hu ana 
Lich will cut ihe Line FA 
:, Sec ; the Circle in H, i, 
&C. and The Cycloid in M, r, &c. 
iiiTangeniBIinf),p,&c. And from 
ihe Points where each of ihem in- 
lerfea the Circle and rhe CydM, 
let the Tangents to each Curve, HT^ 
MN, i fc, r I, be drawn to (he fol- 
, lowing Paiallei, a* in the Figure. 



Tbe TiBix of moving'' thnjc^ 
P equably with half the Celeric? 
piired in falling through BIj is 
tile Time of moving tbiougli 
N, equably witb the Celerity ac- 
quired in fal^ng through the Arch 
of the Cycloid BM 1 as :JK to HT ; 
And the 11016 of mooing through 
PQ_with the lan:ie Ccleilty as dirough 
is to the Time of moving 
^h r f with the Celerity acqui- 
red in falling through the Ardiof 
Cycloid B r, ai R£ to i k, and 
on, (by Che prK«d- Prop.) 
Thereiore bnce every one ot the 
"rquil Times of the equatde Mo- 
ions> through the equal Linu OF, 
•Q,&i. (*/ Cmfirme.) are referred 
o ib many other Timei of MotioQ, 
•/jt. through the Tangenu of the Cy- 
-'-id MM, IS, &c. in the lame 
iponion, at the equal Udw SR, 
. are each of Ihem referred to 
the TaugeAisof theOrde HT, ik, 
&c. The Sum of the jormer 
Times will be to tlie Sum of 
ihe latter Times ; as the Sum c^ the 
fbrmn Lines to the Sum of the 
latter Lines. Let .ther^iire the 
Number of the parallel Lines lying 
between FB and AI be inBniie, 
and 1ft the Tangents to each Curve 
be drawn in • the fame Manner ai 
before, and the Proportion will 
coniintie (he Gime.' And as by ttui 
MeasE the Sum of the Tangents 
■' the Circle will coincide with 
SemiperipbelT FHA, and 
Sum of the l^ngents of [he 
Cycbid wilt coincide with its 
ArchBA; and theModon riirourii 
the in&niiely fmall Arch of the 
Cydiud connltied betwixr the two 
contiguous Parallels, may be con- 
cnved 10 be the fame as that which 
was luppofed through the Tangents: 
((fiflB. I,) It follows; that the 
Time of Defteot through Bl wiHi 
[be forementioned Celnity, is.to 
the Time of Defcent through the 
Arch of the Cycloid BA i ai ihe 
Diameter FA is to its !*miperi- 
phery FHA. Q. 11. D. 
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Chap^ iS.tffNATDRVL Philosopbt^ 
Cnce ic is cert^iin thu the different Parts of a beaw 
Body, are as fo many fimSar Bodies> none of which 
have 



Prop. m. 

Id a Crcloid wbolc Aili . , 
pendiculu n> the Holimni idJ 
■wboUyaax a turorf downwards ; 
di« Time ia whidi a beav;^ Body 
In taU from any Poicc of it. will 
jnire ai ±t Vertex, ii w ih< Tune 
in whldi it would M ihtough the 
Aw of tbe Cycloid, ai ba"" ' 
CicuDiference of die Circle, 
: ^nd iheiefbr 



which a 



will 



from any I 



Vertex, ai 






the Cycliwl (o ihe Vertex j ic ii 
evidem that all tbofe lUmctof De- 
(ceoding mull be ojial to each »- 
tha. ^ E. D. 

. maoifell, that when At 
heavy Body comej ai the Venex. 
iu MoiEDn conuDiuDgt it moll in 
afcendidg deTcribe ait Arch of du 
Cycloid ui the lame Time, equal to 
ihatdsicribedinderceading; So that 
the Time of i[i whole Moiion, will 
rime of iisDcltenLibtough 
ajihe CiroimftretJceof a 



Lei ABC be a Cycliud, A the 
_ Vrrieic turned downwardl, AD the 
Axb perpendicuiar to the Hoiiuiii i 
And let a heavy Body be let fall 
fi^m any Point B ; Let Bl be a 
Tai^eoc to tbe Eolni 
Tib. XXV, B, meeting 



fatkiiifsntal LiDe AI 



i and f 






Qme Foini B, let the Line BV be 

drawn parallel to CD, tut ' 
genetatiri Circle In V, 
AV be (omed. 

The Time of Delcint through 
the Arcb of the CydoidBA, ii 
Ihe Time of Dtfcent in the Ti 
gent BI with an eqnible Celerity 
equal to half that which it wo' ' ' 
acquire in falling through BI ; 
haJf the Periphery of die Crde, 
«. the Diameter [h shipiui. P,^.) 
But the Time of Delcent through 
BI, ig ojinl to tbe Time of i- 
Defcent bf a lUTural Accelqaiic- 
along the &me BI, (hPr^.m.,f 
Ihi Difint tj hMjf '^odiii) or i- 
long VA, which is parallel and 
equal to BI : (^ Iht ifnOre tf it, 
Cfchid) And the Time of De- 
cent along VA, ii equal to. the 
Time ot Delcent along DA i ibj 
Fr^. V. ./ tbi Dtfim „f htaij 
"BtiUn.) Therefore the Tune -' 
Derceni along the Atch BA, i 
the Time of Dcrccnc ibtough . _ 
Axil DA ; ai half the Periphery of 
the Circle, is TO thelSimeter. 

And 6nce the Tima ot fal 

through [he Axil is given ; vA 

fbe lame Proponion to the Ti 

' uf Uelcetii through any Arcbet of 



AC, tbe hitavy Body ii lei 
— -" theCeoterC 



X .-^, au. ja tnt una OJ isat T^ri- 

'Ihe Equality of the Timei in 

which a heavy Body, let go ftoni 

any Point of a Cycloid, comet to 

( of it, ntay alfo be de- 

id ia [he following Mai^ 

Body be impelled in tht* 
4,uic jiC, lowaidi the Center C, 
with an acceletxtive Force, wbit^ 
ii e»ery wBtre ai the 
DiiUnce from C. I Td>.XXVI 
layi thai from what Fis. i 

Pqjjj- r ^c j._ ' " 

Lint 

m, 

in the famt Time. 

Suppole any Line a c unequal to 

AC'; and }ii either of them, ai AC 

be divided isio as many equal 

Parti a> you will, AB, BG, GCi 

Let cbe other Line a c be divided 

into ai many equal Farti. a b, b g> 

gi:. Lei ui iinagine tbe ruppoM 

Force to a3 only in tbe Bt^iniiingf 

of ihefe Paru, To that each of 

them may be run through with ati 

eijitable Motion. Aod lev two Bo- 

■■— iffipelled by that Force, bepn 

be moved ti^ether, from 

the Points A, a, towards C,c. Novif 

becaufe the Cderities with wbicl^ 

the Parts AB, ab, are run through, 

are as the Forcea with" which Uic 

Bodies are impelled in the Fointi 

■ thefe Forces are to 

6.) a. AC 

Thereloic 

will be run ihroi^h in 

(he fame Tune. 1^ the accclefa- 
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have more Tendency to dcTccnd quicker than die other; 
we mufl coodude mat ih^ will au ddcend togethCi ^th 



Impulfe In the - 

bcoule Ibe iDcrtmentiaFihe Cele- 
Tioa are pmrniiionable ta dw Im- 

Sr», nr m [be acee)<rarlTe Form, 
t til CO [be LiDQi BC bc> 
(fj (itu ffjfgri.} or [□ AC, ac i or 
■o thcCcleriticseeneia:edt7_thcii[& 
Inipulfc, the wEole Celeri[ie» ifut 
Ae lecond Impuirci will be propor- 
donible [0 the Cele[i[iu airei [be £tS 
Impuire; [herefbre [heLineiBG, bg, 
eqiul in Froporcion CD ibe iotma, 
will be nm ibiough in Itiefame TimE. 
For At lame Rcalbn the Lines GCi 
re, will be run [htough in the lamt 
Time, liter the third IthpulTe. 
Let tbe Number uf equal Pani is. 
(he Linej AC, ae, be (□[taftd in- 
. fiidtelT, and conremiently iheii 
Magniruile diminilhctr In the fame 
Minnn -, to that the Bodies nuy 
be rominually impelled _ b; the 
fippoicd law t)f Accelerationi and 
the fame ReiToning will hold pood. 
Wheiefoie in ibis Cafe, theTimn 
of DeJceOt ihrough AC , »c, ate equal 
Nov/lnABCbeaCjF- 
T4.XXVI. doid, wio&AMjAD 
Fig. a> is perpendicuiai' to tl 

Hunion.itsVcrtra 
turned downwards, and Jie gcner 
nng Circle AHD. Let the heai 
Body be placed in any Pointof i 
U Bi and let BG be drawn pe. 
peniculsr to the Hoiiioa, BF 
Tangent to the Cycluid in tl 
Point B, and FG a perpendicular 
ro the Tangent ; fo ai thai the~ 
nay form the Triangle BGF. L< 
iheForceofCiavitf, whofe Direa; 
onii according to the Line BG, bere 
folvcd ioio two oihM Forces BF.FG ; 



Force 



leFotc 



BFonlyby which the heavy Body is 
impelled in the Point B to dcfcend in 
tbe Cyclirid i the other Force FG ii 
taken off by the Refinance of the 
Tangent or Curve. Now if "" 
be drawn parallel to CD. and 
[he grnenting Circle in H and 
DHlie joined -, then becaufe 1 
parallel to AH (*j tii iTa" 
Ik, CjiMd) and BG parallel K 
(tj Ci,pfifHff.)i and [he Angles F 
and H Kigbc Anglei,- [herefore chr 
TriiDgla BFG. AHD, are fimi 



Iir. Wiiere6ffe, n BF ii u BG ; 
tbii ii> 11 the Force wiib vhicti 
the heavy Body U impeUed in B, 
i> CO [he Force of Gravity ; lij ia 
HA, n AD. Wberefore hecnila 
tbe Force of Grniry ii nven ; die 
Forces with which the EeayyBody 
is impelled in every Pinnr of ibe 
Cuive, ire to aca odxr, u tha 
Linei AHj- that is, a> die Arcbec 
□f [be Cycloid AB, wtucb (K tht 
tfnmri i iht CyMiQ are double ' 
[he Unes AH. The Foreei Aere- 
fbre with wbicb a heavy Body de- 
fcendii^ through [he Ardi of a Cy- 



o'ld, ii 



m«!led. 



I Di- 



ftantn from "lie Vcitei A. Where- - 
fore from wbar ?aiai fiterer it it 
let f^ll in it 1 it will tome to the 
Vertex in the &me Time. Q^E. P. 

Prop. IV . jt Prrfton. 

To make tbe Vibrations of a ^nn 
Pendulum to be all perfcinneil ia 
Ae faine Time ; or to make ■ .Feo- 
dulnm vibrate in a Cycloid. 

Let C F the given IJengt h of a Fen- 
dulumi be peipmdicular to tbe Ho- 
rizon; whicb b«iiig Infeaed ia G, 
and DCI drawn pel pendicular to ic 
thro(«^ C ; let twatemicydtudi be 
delcruied from - the 
Point C, by > genera- Tab. XXVr.' 
[ing Circle, whofc Di- Tig. j. 
ameteriiCG, andlet 
dieir Bafei be CD, CI, and dirir 
Venexei A, N. Let AS be joined, 
which will be parallel and equal to 
DI, and will therefore be ibe BaS: of 
the whole CycliMd delcribed, by the 
lamegetwratii^ Circle aiCBA, CN. 



Threat — . . 

'■ ..ndw ■ 
Center C between the Seinicycloidi, 
CBA, CN, that whenever it moves 
from the Perpendicular, tbe-uppo" 
Parr of the Thread, mijr bendupja 
that Cycloid towards which the Mo< 
' made, and the remaining Pan 
is mc applied to [he C jclaid, 
be ftrricbed out iaa Arjight Linei 
I Ciy the heavy Body will always be 
found in the Cycloid AFN- 
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Cfiap. 2?. tf/>lATURAL Philosophy^ 
the lame Celerity that any one of them would > Frotd 
whence jc evidendy follows ; that a heavy BodyJ of a 
Hundred Pound Weightj for Example, will not defcend 
quicker than another Body which weighs butone' Pound; 
or that if there be aliv Difference, it ii impercqjtible. And 
this is confirmed by Esperietice, contrary to the Opinion 
of jfriflotle, and a great many other Philofophers, who 
were perfwaded, that the iieavier a Body is, ihtf quicke'r 
in Pnxordon does it tall. 

chap: 



i|5 



1m (he geDcrKing Crde of rfae 
CTclojd Am be delcribcd oQ the 
Axit GF; aDd from the FwuL E 
Trtiere che heavy Body is, when re. 
ifloved from Ae perpendicular, let 
El, be diiwn panUlcl to 'AG, meei- 
hs that Ciide ID L„andlet GLbe 
jOiQtd. From thePtuntB, (in which 
ibe Thnad EB touches the Cycloid 
CBA, theremiinljig Pjri bring beat 
upon the Arch CB) lei BHbe drawn 
-— 'Jel [0 AG tic 

The whole Length of the Thread 
CBfi,uequil ta cwi* AD; {by Cm- 
^Tudlm.) 'ITierelbreiiis equsltothe 
Semicycloid QBA;{i} Iht Mjimt 
tf the CytUiJ) and the part sf the 
Thread CB is equal totheArchCB, 
towhichit ii applied : Therefoie the 
remiining pit of itB£,i] equal to the 
temiicing Arch BA^ and ia iheie- 
fbre eqjal m ivice die ftraieht Line 
AH; l^^iifWaWH!/ the Cycloid) 
It alio toucbes ihe Cycled in B ; 
therefbte (hy the Natmi of iht Cy- 
Md) ii is lilcewlfe parrallel to AH ; 
Ttierefbre AH and Biv are equal, 
lod therefore BK. and KE are equal 
lUb : Therefore the parallels EL and 
BH Jie equiUy dif&nt from AG ; 
Theretuie ihey cut off equal Aichel 
of the geueiaiing Qrdeb vix. GL 
equal to AH and LF equal to HD : 
TbereioieGL and AH ateparatlel ; 
, and therefore 6L and KE are paral- 
lel i and therefore EL it equal to 
KG. But KG (*«4iifi (/lie /■*-*/- 
Wi HA, K?. md try ihi tfutm, of 
ihi Cpikid\ a equal to the Arch HD, 
ibat 11, to die Arch LF • therefore 
£L ii al(b tquil to ifae Arch LF ; 
Therefore ((7 the UAur-t 'f the 
CyihiJ) ibe Point £ u in the 
Cycloid AFN. Q.E. D. 

Vol. U, 



ffifiteiiamean [hat the Eltiemi- 
ty £, of a Pendulum nbradng be- 
tween the two Cycloids CA, CN, 
deTetibfs the Cycloid AFN equal ro 
either of them ; atid from itj fo de- 
fcrilungii.itis nunifefl, that the Tery 
fmall parts of the Curve taken on 

coincide with very rmill paitiofthe 

Point F i Hence it followi, that ih« 
Timesof tbefmillcft Vibrations of a' 
Pendulum ofcillaiiug in a Circle, arg 
alio very nearly equal to e^h other ; 
and have very nearly the lame ttaiio 
to the Time oF the perpendioilar 
Fall through hidf the Leneih of ibe 
Pendulum; as the Circumference of 



Hence ilfo appeaM i Meftod of 
determining the Spate thrDmsh whidi 
a heady Body runs, in fiffing per- 
pcndictilarl?, in 1 given Tiito. FoC 
the Rado of the Time of one Ofdlla- 
tion, lotheTimeof tA*Fji(iAr«y* 
half tbe Length of the Pendulum, it 
given. By finding tberefon the 
Timein which a Pendulum of any 

etn Length performs a Gngle Vt- 
[ion ,' [be Time of falling through 
half the Length of the lame Pendulum, 
ii given. Whence (hi Prop. 11. j/ 
ihc Difcmt „f heavy ■SoiUt) the 
Space which it will tun ihrouEbby 
falling, in any other nveu Tim*, 



Hence alio tatj be fourd a Me- 
thod of deierminmg ao univer^ 
and perpetual Mfufme^ Mugnitadte, 
For ihg Law of Gravituion, upon 
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C H A P the Laft. 

Of tl» FImx tad Rejiux of the St4* 

«<U^'"fi^ 'T'HAT which we call theFIux andRefiux of the Sea, 
'f^'J,! i. "a particular Motion of its Waters, which is found 
Rtfimnt/tbt to be regular and certain, chough ibe Time and Maa- ■ 
■''"■ ner is not the lame in all Seas. 

i.ntii»t 2. We obferve upon the Coafts of Fraiux, that the 
1n1if°S' *" Water of ±e Sea runs at certain Times irom South to 
Hmti Mthi North j which Motion is callad the Fiux of the Sea j it 
Ci^tf continues abou^ Six Hours, (firing which Time, the Sea 
fwells gradually, and rifes upon the Coaft, entering into 
the Channels of the Rivers, apd forcing the Waters back 
towards their Springs. 

3. After thefe Six Hours in which the Sea continues 
'^iiuf!^s *° flow; it fecms to ftand ftili for about a quarter of an 

'"" Hour ; and then it changes its Giurfe and runs irom 
North to South for Six Houn more; durii^ wliicb 'time 
the Waters on the Coaft abate, and thole in the Riveis 
gD in their ufual Courfe as their Channels diredl them. 
This Motion is called the Eefiux of the Sob ; after which 
it leems to ftand jlrill again for about a Quatter of an 
Hour, and is then fucceeded by a Flux and after that « 
Reflux as before. 

4. Thus the Sea is obftrved to rife and ^1 twice eve- 
ry Day ; but . this does not happen exadlly at the lame 

jS^,^. Time, becaufe it takes up more than twelve Hours from 

one Flux to another; and to lay exadly how long Time it 

takes 












which the_ (bragoing Propofido 
dependi being allowed ; a Penduluj 
of the time Length, will always 
andinili Pidcf Jj pertorm Ibmeci" 
fain Numbtr of Vibrjiions, .ir 
pycn Time. Thlj Length Lherefi 
may be madeui uruvFrfil and p 

ral Meafiire, becaufe icraa alw; 
decertnined by Experimei 
Whence itfollows, diit hiilngoi 
determintd the PropotiLon whi 
the MlMJm-ei cf IhiMa^iilmJa, 
■ny Kiiinn, beiri lCo that LeDfi 
what the Quandty of ihoft Meafiii 
it, ii MdyKoowa atasy time, tfow 



the L«ngih of that PendDlum may 
be determuiedi by obfnving btnf 
many OfdUatiana. in [hat avtn 
T'tfae, another Penduhim of^ any 
Length, dnformi. Foi the Lengthi 
of Pctkitutntarc toeacbothefi ai th« 
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fare thw are reeiprbcally ai the 

Square ofthe Number of OfciUatioiu 
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f takes upi by obferving it a great many Days together, it 
,' appears, that the Flux of it falls about fifty Minutes- la- 
ter cTery Day than other. So that if We fuppofe the Sea ■ • 
begins to rife any Day at Noon, it will not begin to rife 
exailly at the fame Time the next Day, but about fifty 
Minutes later, that is, three Quarters of an Hour and five \ 
Minutes later. 

5. Now becaufe there is juft the fame DifFercnce of J'v^'r 
Times in the Moon's being in the Meridian one Day, „rf %ii'i"<a 
and the Day following; we may affirm that the Sea lifes '/«" 

as often as the Moon pafies through the Meridian, as well '^f,',^™^. 
below as above the Horizon; and alfo that it falls as ofr^n rUhimdn 
as the Moon is in the Horiionj as well when it fcls, aj <*«i*"'«"r. 
when ic rifes. 

6. We 'obferve alfo another conftant Agreement be- ,j,*^^'' 
twixt the Moon and the Sea, and that is, that though the'j5„jf^ ", 
Sea increafes every Day, it does not increafe every Day '*< !^"^ "•^ 
alike ; but the Tides are fo much the greater as the Moon' ^^ ';^"'a»» 
draws nearer to its Conjuniaion or Oppofition, aiid io mhir'rirt^ 
much the lefs, as it is nearer the Quadratures. '*' *'•>"*• 

7. Laftly* the Increafe of the Sea is fenfibly greater at ^'Sj" 
thofe new and fitll Mootis which happen neareft the 'g'tJJlf^ 
Equinoxes than in any other part of the Year. "Mr iht e- 

i. Very near the fame Thing hath been oblerved in all ''™"^^I^,y 
the Coafts of Europe that are upon the main Ocean ; but tt^,, t„ 
the Flua is fo much the greater, and happens lb much ""Wf"^ 
the later, as the Coaft on which it is, is more norther- c^^rirJi* 
iy i and on the contrary it is leaft of all and Icarce fenfi- J<-. 
ble between the two Tropicks. 

J. The MediterraJtean Sea does not fwell at all, except ^^ _?• ^"fj' 
at the Bottom of the Gulph of VeniK, that is, at Venice ihetaaeta. 
itfelf and theNeighbouring Places ; every where elfe there is 
nothing to be iSen, but thccommon Motion along the 
Shore. 

10. The Bahkki the Euxine Sea, and the Dea4 Sea ,^'°;/5'* 
in jifa, have no Flvx or Reflux at all. ilnTf, ™ * 

11. Notwithftanding what feme have writ about the IW(« ,.;/. 
Eur^i it is very certain, that nothing elfe is to be per- ,^j ';^^'^ 
«ivcdinaUthe^«)&^e/d^ej but particular Currents of Wa- fA(Archipt- 
ter, which fbmeiimes go North and fometimes South; i's°'",->"'7 
without fwelling. and without obferving any^ certain ""'""'"• 
Rule. , i 

12. As to what the Tides are in other Seas, the Ac- n. TJm 

- - ■ ihtTldit. - 



counts which we have are fo very itnperfed) that we '„\V^^ 
cannot at all depend upon them. i4iu.mukt 

Ha 13. Aftei* 
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M; I*** , 15. After all thefc Obfervadons which have beenctHt- 

^i^'t'^tii ^i^sd by thfc cofitinual Experience of many Agesj I 

Earth' iVu- (Kali not chro* away the Time in needle&Iy relating and 

2^ confuting the different and whimfical Opinions w ,the 

Figi. * anticnt and modern Philofophersj abourtheFlUx andRe- 

fluK of the Sea ; but I Ihil endeavour to deduce this 

Motion direilly from its tnic Caufe, and to account for 

all the difierent Obfervations. Let us fuppofe therb that 

in the following Figure, the Oval ABCD reprefents tha 

Vortex, in the Center of which is the Earth EFGH. 

The Circle AL reprefents the Body of the Moon ; The 

Line AC that where the Moon is at the Time when it 

1 a New or Full ; and the Line BD tha: where the Moon 

is id it Quadratures, 

14. n<t " 14. Now, if we im^ine the whole floid Matter; 

'tbm^'h ^ w^^ furrounds the Earth, and reaches from the Snrlace 

mUcb u di' of it, further than the Moon, to be divided into a great 

risfy andtr tmny Strata, orBedsiwefliall fee that that which is about 

'^(J^t^m'i i^ havir« but a fmall Circuit to make from Weft toEaft, 

afm h lit , will finilh its Revolution almoft in the fame Time as the 

^ «■"'"■' Earth, but the Matter which is in Q, will take up more 

Fil.'i.- '* Time to finiih its Revolution, and the Matter in O will 

take upftill more. Further, if we goon to imagine the 

Matter, which is contained between the two Superficies 

ML, DAj bv which the Moon is carried about the Earth, 

^ to be divided into two Parts ; one of which is below the 

Center of the Moon marked I, and confequently nearer 

us, the other above its Center ; we (hall fee, that the 

Matter which is below, and which corretponds to that half 

?F the Moon which looks towards us, moves quicker from 
/elt to Bad. than the Matter which is higher; (b that 
the Moon beii^ carried along by a fluid Matter, ibme 
FarCj of which move fwifiier thaft others ^ its Celerity 
Oiuft be a Medium betwixt that of the higheft aftd that 
of thelowcftfluid Matter. AH cheMatter therefore which- 
is in the Space, OP, which is on this Side the Mooni 
moves fwifter than the Moon itfclf from We(t to Eaft* 
and quickly Comes to the Space EL, where its PaflSge 
beingftraitoedby theHemifphereof the Moon,itisforc«I 
to run fwifter than in any other Place: And becaufe 
all Bodies, the fwifter they rliovc, the greater ImpreC- 
fion do they make upon other Bodies againft which they 
preis, it is evident that the whole Matter which moves 
about the Eatth, ought to prefs mord' upon it in that 
Part which £s directly under the Mctoo, than in any o 
thcr Place. 
. ' . , 15. MoK- 
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• - 15. Moreover, fince it is certain thit there b nothing to' ij.TKMit 
■ fiipport the Earth, but its Place is determined wholly by "^^J''^'^' 
tii;etjual Preifure of the Matter which incompaHes it; ^atttpp.- 
thercforc we cannot imagine but that if the Part of ±e f" ^ ■"'■ 
Earth which is direifHy under the Moon be mcire preflcd 
Upon than aiw other Part, ir will ca:ufe thcEanh to move 
a little out of its Place, and to go fo far towards R, which 
is on the oppoGtePart of the Earth to theMoonj rill 
the PUce G is as much prefTed upon by the fluid Matter 
againft which it moves, as the Place E is by the Air 
which is forced upon ic 

iiS- The Air therefore prefles upon the Places EandG tf..^ 
• as if it was heavier there than any where dfe; and be- ^/^p'^ 
caufe there Places are within the Torrid Zone; it follows, «iy Rifinx 
that if there be any laige Sea there, the Prefliire of the 'Sj'i»J" 
:Air, muft caufe a Motion in the Waters of it, from the 2!^!*./ 
Equator towards the Poles. Now the Ocean extends itfcif Fimce- 
ovcr the greateft Part of the Earth, and reaches from rfie 
South atmofl: as far as the Nonh Pole, The Water 
therefore of the Ocean which is near the Equator, ou^t 
CO flow from South to North, and to beat upon the 
■Shoar; and becaufe the Waves which go firft, are fup- 
cortet} by them that foUow, the Sea tnuH fwell in thole 
Places. And afterwards, when by the Earth's turning, 
the great PrefTure remains no tonger upon the Place, 
where it was; the Waters will fubfide by theirown Wd^t 
into the Place which they were forced out of, fo that 
the Sea ifiufl then decreaCeupon the fame Coalls. 

17. That Part of theOcean whofe Waters are forced ly.Whjit 
upon our Shores, is once evcr^ Day dir&aiy unda- the ^^^T'" 
-Moon, and once oppofite to it; wherefore the Sea ebb* '' 
and flows twics every Twenty-four Hours. 

iS. If the Moon h^ not the Motion which it now it. Wtf 
*as from Weft to Eaft; the FiuX and Reflux of the Sea, '"'.^/^J^'- 
would happen every Day exadly at the fame Time, and '^ '^^ 
alfb twice a Day,, becaufe the Earth by turning about, tivnuka, 
would bring the fame Place of the Ocean direflly under 
.the Moon, eveiy Twenty four Hours, wAJch twelve 
Hours before, was in the oppofite Side to it ; but beqaule 

■ the Moon advances twelve Degtees and a half towards - 
the Eaft every Day. ic follows, rtiM when the Eanh hai 

■gone round, it muft go twelve Degrees abd a half :iriore ■.' , 
before the fame Place in its Superficies will be under the 

■ Moon agaiti. Arid this is the Reafwt vrfiy the Flux tif the 
Sea hai^txa fifty'Miautes later every D^. and that thertt 

- H J.:. ■ ..-.'.t- :„. .ii 
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is five and twenty Minutes Difference between the Time 
of one Flux and the immediately fucceeding 
ij. my ip. It is further evident, that one and the fame Tide 
/bhS"*'" °"o^^ ^ happen later, the more northern the Coaft is; 
utp.aadfe becaafcj the Water flowing from South to North, th« 
mmh ihitig- Swelling muft firft be perceiv'd in thofe Places which an) 
^i*^X' neareft ; And, becaufe the Water which runs along the 
Ctafii tri. Coalis which are abouc the Torrid Zone, have a free 
Paflage towards the Pdes, and are no where hindred till 
they cbrae to the northern CoaiVs ; hence ir is that the 
Flux of the Sea is fo much the greaterj the more remote 
■ any Place is from the Equator, 
to. ipsjr, 20. When the Moon is at the New or Full, then iti 
ihtTiJti^'e pij(.g ij jjj the Diameter AGj which'is the leaft Diame* 
MwMdFai.'KT of the Earth's Vonexj and becaufe the Diameter 
j/MDf. ■ of. the Earth, bears a greater Proportion to llie Diamo- 
ter AC, than it does to the Diameter BD where the 
Tib. xiV. Moon is in the Quadratures ; therefore at thofe Times 
* *' ' it muil neceflarily ciufe the Air which incompaijes the 
Earth to be confiderahly more comprcfled than at any <v 
ther part of the Month ; and fo the Waters muft be ftjre'd 
towards the Poles with greater Force; whence it follows, 
that the Tides ought to be bigger at die New and FuU 
Moons than at the Quadratures. 
xi.my ai- When the Mooa is in Conjunifiion or Oppofitioo 
**?""'£ ^'^ '-^ ^"° "^^ the Times of the Equinoxes; it is then 
^J^^y" in the Beginning of the Sims j^rief or Litra; And bcr 
" ' caufe the Circle which it oefcribes at this Time, corre- 
sponds to the Equinoiftial Circle, atid confequently is the 
laigeft that it can defcrtbe about the Earth; therefore it 
molt preJs upon the Air, and force that more perpendi- 
cularly upon the Earth than, at any other Time: Ax^ 
'this AifHon or ImprefHon upon the Waters mult add 
.ibmethii^ to the EffeiS which. the Moon generally has * 
■ the New or Fullj fo Aat the Waters ought at thofe 
■ : Times to be driven with a grater Force, and in a more 
ihin ordinary Quantity againft our Coafts, and thefchy 
increafe the common Effeds produced by^ the Moon ^ 
that is, make greater Tides. 
ki. ThM . ai; If we add to what has been already faid concerti- 
Sir'?"'' " '"S ^^ Tides, that the Winds may fometimes conlpitsc 
itMurC^'it with and accelerate the Morion of the Water, and at other 
*Um. Times he contrary to and retard it; .we fhall have an 

ctzdt Explication of all the Particulars which Seamen ha:i^e 
Qbf^vcd. concerning this Pkenomcnon:, which has ataJI 
7i)i}es ^eeqefteein'dre|y-di£ci4t. 



Chap.te. #f Natural PHilosopht. |ij 

23. Bat in order ro determine fomediir^ of wtat . *'^"^ 
oughc to be in other Places; we tpuft confider that the'^j^,™^,^ 
Motion of the Waters of the Sea, depends upon this; ovitfevtrai 
that in a large and vaft Extent of Seaj there are feme ?'™""^ 
Places which are very much prefTedi^nbytheMoonjand k'f'i!^" 

'Others which are not prefled upon at alij and this makes .-"^ R'.^» 
the Waters fpread themfclves to thofe Places where they" '*^' 
are not prefled upon. If therefore there be any Waters 
which are but of a fmall Extents though the Moonprcl^' 

. les upon the whole of them, yet becaufe that PreiTure is 
fvery where alike, they can neither rife nor fell- Now 
the Rivers and Lakes which are between the Tropicks 
are fiich Sort of Waters as thefe; the Extent of them is 

■ very inconfidcrablc, compared wich the Body of the 
Moon which paiTes over ^hem j and therefore we do hot 
find any Flux or Reflux in them. 

24. As to thofe Lakes and Rivers which are beyond i*- '**' 
the Tropicks, there is (till greater Rcafon to believe "thai ^^"f'J"^ 
they ought not rq have any Tides at all i neither ought „ r^mx. 
the Seas there to have any, unlefs they have fome Com-r 
tnunication with the Ocean> and not then unleis the PaC- 

iage be very ftraight: For the Mooa never pa(^ dire- 
iflly over thefe Waters, and therefore they cannot be 
prefled by it : Wherefore wt are aot to think it ftrange 
that the DsaJ Sea in j4fa, and the Euxim Sea, and tbe 
^//(ci in £i(ra^ have no Flux and Reflux. 

aj. The MsStenaxeait Sea, which is beyond the Tro- ^^'^ 
pick, has indeed a very tree Communication with the O- j^^tlu ■ 
ceanby the Streghts ai Gibraltar:, But becaufe this Paf- fmnWfii 
fagc is not above three or four Leagues over, it is a very '** ^*^^' 
inconMetabic Quantity of Water only that can enter in 
fix Hours, if we confider the Depth and Extent of 
this Sea. Further j bo fooner do thefe Waters advance, 
but they 'meet with a wider Sea, the Coafts of which are 
fo difpofed, as to make the Water glide along by the Land 
only i So that we obferve only a iimple Motion or Cur- 
rent of Water in the MeSterranea^, without any fenfible 
■ Sweliinz. 

iiS. However, the Waters which enter into the Gulpli .'^"^ 
of Venice, after havit^ glided along the Coaft, ought a^ *,r„ ^ 
laft to come to the Bottom of the CKilph, where by fe^ ftUiaiV— 
ling upon and fupporting each other for fome Time, they '"''• 
tni^ incrcafe in the fame Manner as the Ocean doeS) only 
they cannot rife lo fo 1^1 a Heigh;. 

. Ht .7, A. 
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'M ROHAVLT't Sr ST sm: PartlT^ , 

»7-^'' 27. As to the j4rchheUgo; That is at fuch a,Diftanc« 

■j{»i?j« froi" ^^^ Streighcs of Gibraltar, and is withal lb inrer- 

fctrra/t^jAf nipted by the liktids which divide the Water, that it 

ArcTpdMrn '-^'^'^ receive any Quantity of Water fufficient to make 

'^*^°'it fwell; for which Reafon, we ought not to perceive 

any Flux or Reflux there, as we do in the Gulph of Ve~ 

nice \ and this is confhmed by Mariners who frequent this 

Sea. 

iB. Tht 28. It is very true, that there are Currents of Water 

*tT^''^Jf' '^^^ '■^ '^^ ^^^ which move fometimcs South andibme-^ 

WMniin"" times North, without obierving any Rule: But there is 

i*e ArcUpc- Reafon to think that the Caufe of the Motion of thele Wa- 

' ^ ters towards the South is this, that the Euxme Sea, which is 

butof a fmall Extent, is continually receiving the Waters 

of a great many laige Rivers,' which it difchaiges itfelf of 

by th^ j4rchipelago into the MeSterranean : And that 

which caufes the Motion of them towards the North, i^ 

the South Wind,' which blows fo very ftrong fometimes> 

Its to drive the Water back, and to (upporc it, tiU the 

Quantity of it is becomp fo great, that its own Weight 

forces ic to go in its ufual Courfe. 

19. ^ 29- There may be fome other Particulars obferved 

I^^Fj^ concerning the Flux and Reflux of the Sea, befides thofe 

,kIm, jc ' already mentioned ; but whatever they be, the Reafon (rf' 

fuiaing, them, will be found to be comprehended in what has 

^^;;^^_,been before 6id: For when i the principal Difficuh 

inwhotht, tv is once got overj the fame Foundation upon which 

" J^ ''"■"'J that has been cleared, will of Neceffity give Satis&dion 

1 in all oth?r Circunaftances which depend upon pMticular 
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I T%ipr!nc>f4l DlJiaiHylsmUftt 
*mr, 8ce.) The iiniverlal Gravita- 
^on ol Matter being allowed i thai the 
, Earth grjviriies towards the Moon, 
■nd IM Uooo toward) the Earib. 
and all the Bart: ot chem lowardi 
each other ; the Phenomena of the 
ebbing and Sowing of ihf Sea is 
rery Seariy explained by tta«teained 
Dr. Hf/lj, from the PrindpleB of 
the famous Sir Ifluc Niaian; the 
p-iodpal Heads of whoft Dillena- 
noa upon thiiSubjefi, llhall heie 
briefly expllin- 

Firft cheD, Goce the Superfieisi of 

the Eanh and Sea is toUbd of itfelf, 

if [he Moon A be 

Tjb. XIV. perpendicularly over 

Vi^ 1. any Part of the Sp- 

ptrioei of the Sia, 



Havings 

I as Ei ir it etident that At Waw 
in E, which II nearer the Moon, 
I thin any other Pari of the Earth and 
Sea m theHeoiifphere FPH, ought 
10 gravtraie more towards the M^oa 
Chan any of thofe other Parts; Ibihat 
that Water mufl by ihisMeanibe 
lifted up towards the Moon, diac it, 
be hehcer than ufial aid fwell in E. 
So likewifc on theother Hand ; be- 
nufe the Water in G, it forcher o? 
from the Moon, than any of the o- 
tiierPirttof tbeSea uid LinilQ tb« 
Hemilphere FGH. it mull gravitate 
toMrards the Moon left than any 'of 
them, ihat is,k ought to be Ijfted up 
theeoQttary Wayandio fweilinG. 
By this Means the Superficiei of the 
ocean muft ncceirarily gather itfelf 
into an oral Figure, whole longH 
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Chap.i8. flf Natural Philosophy, 

Having now given a Defcription of the World in gene- 
ral, and fpokcn to two or rhrce of the principal Effefls ' 
which depend upon the Corapoficion of it, I Come now 
to thofe Parts which are nearer us, and to treat of Ter- 
reftrial Things ; and p^ntcularly of the Earth it fclf, and 
what is produced upon it. 

-PART 



not happen m&\j iitheConjun- 
fUoQ fad Opptiliiion of i^ie Sua anil 
MooBibutgeDciml; lixniftblceTTiiei 
'fer, 
n/ii/r>BKaurec^eSun'Ii iliDle 



Diiiiwwr U EGi ttii ±t (hortfr Di- 
■maer FH, ^M finei it is turjher.j 
wunlfell, ilai fbt Swdlinp of rhii ; 
oral Figure ought (O alter evajDnf, 
»ecording to the Moon'f Motion; it 
ii evidcDi tliii the dimnal Flum 
md RcHuxtsof the Sea miy be moft 
dearly siplaliKd in this Minnef . 

Setirtd^, Becaulcat tbeConjuDSi- 
OU and OppoGdtiiu of the S'ln and 
Moon, ihcGravItiiion of the Water 
towalds the Sun conlpirei 'wiih iu 
GraviBtion lowjrd the Moon > but in 
iheoWraturts the Waterwbi'li ii 
Ilfted~upby iheMoon. ilvdeprcfied 
1^ (hefSin.atidihat which 1»- lifted 
up 1>y the Sua, it deprefled by the 
Moon: Tfiereib™_ the greaitfl 
Tidei are thole which iremidein 
die Coniunaionj and Oppofitioni, 
and ik& at the QuadnnitonrMln 
UA. But the force which the Sun 
bU to ntPW the Sea, js much Ids 
&nibeMaoa'sFoice,becaure tho' 
il be ten ThooTand times logger [han 
the Eanhand Moon together, jet by, 
cea&a of in immenle Diftance,- ihr 
Eanh'i Semidiim^i bean no Pro- 
ponjonioit. 

TW>-<*fr.Bec»ufe jbout the XifSt 
of the Eqmnoxes, the greatefl Tide • 
(in'x. thoie which ire made at ihe 
Con^UD^ieii-aHd »ppe6iiori af-fuD 
audMoon, are cauml by the Sun and 
Moon when [h(y are both lotheEqiii- 
noflial ; hut iholeat the TiOie oftlle 
Solflices arc made by the Sun and 
Moon when they areimSeTippi^sii 
therefore thofe geared TidesSreTJig- 
|ei at [he Equinoxciand lelt at the 
st>t^es:, Bccaufe the liri;er the 
Cifcle is inwhich the Waters levolv , 
the greater muft the Agitation of 
them be>aDd ifthe Moon Aood Hi 
in the Pole, the Tidcjof.the Swe). 
Jng of the Wireri would tontinue 
.imiajveaWe about the Pol«- 

FemiMj, Bfcaufe theTe Tides atei 
'» little altered by the Libtition 'of ihe" 
Waiert, which are apt to itcmtVt'- 



in Ihe ^ 






in the Summe r, th erefore the CTeiiell 
EquinofliaTI3rf,irsob&ri'«ltoTje' 
thofe which hafpen a little bcfbra 
the vernal Equinox and a little after 
the Autumnal Equiaoz. 

Sixthtf, Becaufe in every diumal 
Serolutifuiaf'tbe MooQ. ih; greaiell 
oith/twoTides,Viuglitto be chat 
in which the Moon- a»roaehnnetr- 
eft to the Ziaiih or ITMIr: There- 
fore in our Climitn, when the Moon 
a intheNorchfSn Signs, that dlurn^ 
Tide which ii nSie when die 
Monn is abtire the Horizon, is ■ 
little bigger than the other ; ant 
when ths-McMn fs rn'SobiEern^si^ 
ibe Tide vUcb. kapDeBi-when di* 
Moon is below [he Horrizon it the 
bignlt. 

^^1 ..other PhiDomena of ih* 
Tideii which according to the dif- 
ferent Latitudes of Ihe Placed the 
ihalksws,BaTs;S[ia(l)t(DftbeSni> 
and dilfiirent Tidesbtatm back ham 
the Sboari and meeting together, 
are infinitely various; may fc.vetji 
■eiGiy eitplained by tint -Theoryt if 
we hive a trae Notion of it in our 
.Minds. Set ihi FhiUMiiMlT^nf- 
■»«;««.. Si. iifi. 

This is the npinionof the fimoua 
-«« If^^c M««, concerning the 
Tides, whici^ffirr, by 1 furpriSpg- 
ly probable C^injeaure, had feme 
NtnioD of, befoK il "ai clearly 
found out. If, fjys he, thi Emri% 
flxmid lufi n aifaa in twn Wt- 
leriuit: ^(l.thrWa^er In the 
Srt,-niildhi lijiid rf tnj/'nm i«u 
Iht Mita : T£e Sfhtjt 'if Aitttaiiit 
Vtrtat irMdl ishi tht Mom^ TUtha 
M fur ai tht-, S^tk, tad drawl up 
the Ifalir, Mnder tht Ttrrid ZtHt, 
6-1. See his iDttodu^ion to tlw 
Theory irf Art-'. 
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PAR T III. 



TREATISE 

OF 

Natural Philofophy, 

Coocaning 

TERRESTRIAL THINGS.' 

C H A P- I- 
Of the EART H. 

i.7*.» I HE Univcrfc contains an inBoite Num- 

lihlj""^ \ ^' °^ different Thitm, whole DitUncc 

i^„^ jl is fo great aa not Co afcrd us aclear and 

tDfiiaaif Ijj diftin3: Knowledge, but^ only an imper- 

riinlZhkh \\ ffi^rand confufed Notion of thetn, when- 

tri ntar ai, |J by they appeal only . as luimaous or tranf- 

ibm mil patent. Wherefore we generally think 

!u.ml^',' tl^atwe haveafuiEcicDt Knowledge of thcfc Thingj, tf 

W« 
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>re cao find put whac Tliac is in them which is 
the Ofigini! or Caule of thefe cwo Qyaliciw whiph w^ 
obferve. to bolong to thetn. Bur it is not: lb wilh r(Q)e^ 
to the Earth, ana the Bodies which are coi}ninetJ in it, . 
DT.orfiich are verj' neartq it; Forcbcfe Iwing wighin the 
Reach of all otv Senfes, we can examipp thCm % ^xat 
many di&reni Ways, and thereby oblerve % great many 
Properties, each of which dcferves to bf particularly > 
confidered. And to eftftWifli this Knowledge, is tbeDe- 
fign of this Third Part of our Treatile of ^;uy;^ Phikv 
fophy. 

2. Daily Eicper^ncs, land a Thouiatid' Qbl(;rr8tipn9 a. iim 
made by the Inauftry of Men in part Agfs, and which '*'f«''* 
we our lelves have confirmed, do fufficiantly, convince ™tm^ 
us, that there is no part qf the Earth, bs it never fo 
great or fmall, but that tn Time tt undergo^ iome Alte- 
ration, either from the A<^iQD of Water pr Aift or of the 
fubtle Matterwhicheoters intpitsFores^ ^ycnDfamonds:. 
which are the leaft li^l^ 19 AlteratiQn of any Bodies that 
we know, wear away and diminilh in length of Tinier 
not only by rubbing againft each 9Cher,but by bi«£t hand*- 
Hng them with our Hands, or rubbing them againft 
^r Clothes^ For after we have carried them a lor^g 
• Time about us, ibey do-PW kwJf fo wcUpoliih'd, and the 
angular Points of them grow blunt, which is a certain 
Sgn that they have loft fitfte of their Pprt*: TIb?- Earth . . , 
therefore, which has lb long withftood the Fqrc^ of the 
fiibtle Matter of its Vortex, qkiA long fi^ce have beeq 
entirely worn- out anddeftroy'd. or at leaft, very much 
thai^ed Ki the wo[& :&om what it once wajr unlefs it 
had^wencontinUaltyfiif^licdandrcpaired fromfomfwhert 
el(e. But finoe we are furo that it does fqbCfl: ftill, anj 
that if does not appear, at all difterent to us from ^Wut 
ithe Antients defcribe ir, this is a Aiiiicient Proof (hat it is 
repaired as feft as it wailes. And becaufe ihisRepararion, 
list well as what it iofrs. depends upon the Adlion rf 
ttefe Things whidi encompais the Earth, if there beany 
Ground to hope for a thorough underiliandiiw of the 
Nature of the Eanh, it muft be ra-incipally from our 
Realbning about what muft be theEfFeds of the A6joa 
of the Mattel of the VorceXi in wboTe Ccn^ it is* upoo 
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|ii{ jEOff^uzrvsvstEM put jir4| ; 

3. 3*41 > 5. Now if we confider, chat this Vortex, in mrninig' 

2i£^*/ ''°'™'^' ™'^'J ''^'''^^ ^^'^ """^ '^"'^ ^"^ ™°^ a^cared" 
titf P«rii </ Parts, from the- Center, it is reasonable to .cornJude, that 
iheikirdB' (hoft which remain 3 bout the Center, mull belefs fo|id 
'^"'' and lels agitated ,■ and that- therefore the Earth is com- 
pofed of Parts of the third Element, which, becaufe they 
are very grois, and of no great: Solidity, and of fuch Fi- 
gures as make them apt to entangle each other, are more 
"fliificult to be moved than the others : Acid there is no 
■other Diflerence betwixt thefe terrdtrial Parts, andthofc 
which we before laid the Spots of the Sua were compo* 
• ■ ' fed of, but' this, that the Parts of the Earth are more 
. - . ftrongly and clofely united tcgecher, and by diae Means 

form a denfer and more compad Body. ' 
i.H™ -f- ^^"^ becaufe the Parts of the third Eiementare of 

Ot fmti ^ very irregalar Figures, and can therefore be ranged only 
'*'^tft *" a very odd Manner ; fron hence arifes all the Ineqiia- 
^titHt. lities which we obferve in the Earth: And this is the^ , 
' Reafon why there are Mountains in fome Places and 
Deeps in others ; ■ that fometimes we meet with a great ^ 
Numbn- of its Parts fucceediiig one another without In- 
tcrupdohi and forming one continued Body, andatothet 
*nines> we fee Vdleys and large Caverns i Laftly, heixre 
it is, that ibmeof its P-arts are vesy hard, and others very 
fofr. 
■ i.w)^ihf y-. However,it is to bcobferved, that notwithanding 
^^" all theJe Tnequ^ities, it is' Impoffibie but that the Earth 
mull be roLindi, or very nearly fo; ■ becaufe if at the Be- 
ginning, there had been any Part conGderably highei; . 
{compared with" the whole Mais) than all the fell, the 
Hquia Matter which furfOunded it, to whofe Force it lay , 
more expofed than any. other Parts, could not but 
beat with more Violence, againft, and by degrees under- 
mine it, till it became very near i^n the fame Lev4 ' 
.with the .reft. 
6. Whtt 6. If then the Earth be fuch ^ we have now defcrv- 
ihtRtafm bed it, it oiight to be hard and dry ^ becaufe the Hardneu 
Frifpiiuii ^"'^ IJrynefs of any Body are Qualities which are the Refuli 
of its Parrs beingat reft; It muHaifabe coid, becaufe there 
is not- Motion enough in its Parts to excite Heat ; Andk 
mull alfo be' heavy, becaufe its Parts, hav^ le6 Force 
than the other Matter to go ofF from the Center of thp 
Vortex in which the Earth is, muft needs be impelled 
that Way. If we add to this ; that the Reafon why it u 
, opake, i5 becaufe of the frequent Interruption and Winding 

of its Pores, which do not correfpond with each other, 

W« 
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Chap- i> a/Natural fHiioso?Hiv; ^ jij 

tee may afliire ourfelves, that this ihoit Ddcr^fdon, -con- 
tains a full Explication of the principal aad mofl: obvious 
Pcoperries of the Earth. So that I may be excu&d adding 
any Thing farther upon this Head, except a little more 
particular Confideration of its Pores; which Teems to me 
neceflary Iq order to the more diltind . Knowledgp of 
it. ' 

7, It is true indeed, that it is impoflible to defcribc ?■ "-« 
them all, "becaufe of the prodigious different Sorts that ^^,j 
there are in this lai^e Mais, and efpeciallyj in that Fart of Pnaai t*e 
it which we call the exteriour Earth> the Particles of ■£*•*■ 



which are of very irr^iilar Figures: However, if v. 
can content our felves with the Confideration of the ■Na- 
ture of the Pores of the ioteriour Eartli, (which rauft 
needs be very ftrait, becaufc the Parts of the third £!&- 
nient are very much comprcfled therC) by the Weight 
df alt the Parts which they fuftaln;) they may eafily be 
reduced to thofe three Sorts. Firft, fuch as will few/ 
and Arra all Ways, and go along like Waves; Secondly, 
fuch as are ferfeaiyjJrtf'^A^j and Thirdly, Cuch as cimmit~ 
wfate with each other, and are twified tc^ether* which 
refemble the Branches of Trees. 

8 Bsfides thcfe three Sorts of Pores, there is yet a *. i*^ 
fourth, which requires particular Attention in ora^ to '*^'. ^J : 
a dear Underftaading of them, becaufe of the Cotifc- '^",«,ji^ 
quences which we ihall afterwards draw from it, AnA ttntriiiit 
here it is neceflary in the firft Place to recoiled what was ^^ifjtUi 
formerly laid ,concerning that fubtle Matter, which by Ftrm'if » 
entering intothe Earth's Vorccx at thofe Places which are *="^ 
near its Poles, and fo getting from thence into the Earth 
it felf, caufes the Earth always to keep its Axis parallelto 
it felf, during iu annual Motion about the Sun. After ■ 
this, we muft obferve, that though the violent Aptatioo 
of the Parts of the Matter of the firft Element, do gene- 
rally hinder them from being of any certain Figure; ycc 
the greateft Part of thofe which enter into any Vortex, s 
acquire fome mrticular Figure which they remain in fori 
long Time, rot Inftance; becaufe the Matter which 
enters into the Earth's Vortex, moves very nearly inaftraight 
Line from^ one of its Poles to the Center, therefore 
a great mmy of its Parts are at reft with regard to each 
otheri which makes them ftick together, and as I ma7 
fay, congeal, and becpme of the lame Figure as the Space , 

is through which they pals ^ in the fame matmer as mel- 
ted Wax grows hard, and takes the Figure of the Mould 
into which it is ca£t. Hofi becaufe the Matter of the 
firft 
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firft Element, takes its Figure by paffing through thtf 
Triangular Srace which muft necelorily be left between 
three Globules of the fecond Element, therefore the Fi- 
gure To required will be that of a loi^ flcader Body, all 
Song whicti there will be three Channels, and thofe very 
diredtj if all the Globules of the ifecond Element, were 
ranged in luch Order, that the triangular Intervals be- 
twixt them, agreed cxadlly with each other ; But becaufe 
this cannot be : If on the contrary, we imagine a great 
niany Ranks of thefe. Glotuiles to ilirround the Earth j 
tihe Interval between three Globules of the uppcrmoft 
Rank, rtiuft iieceQarily be diredtly againft fome Gldbule 
(rf an inferiour Rank. Conftquently the Matter of the 
firli Element, muft defccnd towai^ the Center of the 
Vortex, by winding concinually round, and will therefore 
acquire a F^ure pretty much like that of a Screw with 
three • Channels in it. 
o.7S«t S»- And becaofe theParticlesof (he IccondEIement ulrich 

ibt cidaiet ftre at a certain DiAaoce from the Earth, turn a litde h- 
'Ihi'h J^" ^" ^"''"' ^^^ *° ^^ ^^^" ^^°^^ vJUch are in the upper 
fuiljiii- Wrt of (he VorteX; this caufes the Matter of the iirft 
"w* '*« , Element to turn one particular Way, as it defceads about ' 
b'nnud 'i*t ^ Axis of the VtJrtex j whence it is eafy to concUide, 
tmrarfuff that the Pans of the Matter of tlie firH Element, which 
2/*^,"**^ defcend towards one of the' Poles of the Earth, actjuire 
wfiithttf. the Form of a great many fimQar Screws, all of them 
pttPiU. wreathed the fame Wayj and that thofe which defcend 
towards the oppofite Pole, become of the Shape of the o- 
ther Screws wreathed the contrary Way. 
tciif* lO- Thefe things being fuppofed ; though we are ccr- 
JW»* Siri xua that there are a great many Pores in the Earth which 
%f,'^th*im »re filled up in Time with the Parts of the third Element 
SmBittA. whichfwimanfot^ thole of tbefirfland fecond Elementj 
and whole Motion is ealily ftopped when they meet with - 
any Obftacle, bccauie they are of fuch Figures as are ealy 
to be chtandedi yet wc are not to underftand this to be 
fi) in thofe Pores juft now defcribcd, through which the' 
Matter Ihaped like a Screw parfes, becaule this Matter 
keeps its Paflage through thefe Pores always open. All 
the Conjedlure that we can make about thefe Pores is 
<Mly this, that they contract themfclves fo as to leave on- 
ly juft as muft Spice as is ncceflary for the mere Paflage' 
of die chanelled Particles. Whence it fbllowsj that tb^e 
, Pore* 

t> 8n Fbr»tim Boek IIL -Oap. j. 
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t'ores (yituch are the founhl Sort that we arc to namioe)- 
are To many Receptacles parallel to each ochen and thai 
tbofe o( them vhiai receive the chaneiled Matter whicfa 
comes fr<mi the Arilick Ptric, are tuined ihe coomty ro 
thofe through which the.chanelled Matcei wtiichdi ' 
from the Antardick foJe, partes. 



CHAP. II. 
Offbe AIR» 



WE generally give the Name of Air to all that li- . . »■ '*'** 
quid and tranfparcnt Matter in which we live, "^^^ 
and which Ipreads irs felf all round the whole Globe',iir. 
cotnpofed of Earth and Water. Now Air, taken in ihia 
Senfe, is indeed a very flrange and wonderful Compofi- 
tion, not only because of theMatterof thefirftandfecond 
Element, a great Quantity of which btohelbiuid inic* 
but alfo becaufe of the different Bodies which are coiui- , ,' 

nually raifed and exhaled out of the Earth. Wherefiarc. 
before we can throughly underftand the Nature of the 
Air, we muft know the Nature of all thefe Bodies. Bu£ , 
becaufe we fliail treat of them afterwards, that we- 
may proceed in a proper Mathod, we will now confkkr 
by its felf, what Air properly is, without the Mixture of 
any other Bodies with it, chat is to fayj what pure fim^e 
Air is, which die Commentators upon AriJIotle lave gi- 
ven the Name of Element to. 

2. In oKter iiereamo, we need only toima^ethe Air » V**< 
« large Heap confifting of an infiniw Number of the fmall ''^'^ 
Parts of the third Element,. which are like Branches irf jUt. 
very irregular Figures, pretty much like thole whidi wo 
before laid that the' Earth was compoiedof, only fin Jler 
4nd loofer; which make them in continual Agitation fo 
long as rhev are fwimming amoi^ the Particles of the firft 
andlecona Element. Wherefore though it Ihould feem by 
their Figures, that they arc very ape to lay hold of atul 
entanj^e each other, yet they, cannot realty dofo, becauft 
they are fo very fine, as.to give way to the leaft Impreflion 
made upon them by the Matter of the firfl and fecoodE- 
Icment. which eafily bends them that Way which will 
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difiintce diem; and becaufe their Branches are ii very 
Ihiall and fhort that they cannot be ty'd up in Knots. 
3- Oftbt 3. The Air therdbre muft always be liquid, and can 
t^et^tht ^^^^ ^ hatdefledi as we lee Water is when it is frozen j 
^it, [a likewifcj it ought to be lighcj bccaufe .there is but a 

imall Quantity of the proper Matterof it in a 'lai^Com- 
palsj it ought alfo to be tranfparent, becaufei it being 
in continual Agitation it felf, it cannot flackea the Mo- 
tion, which Idminous Bodies imprefi upon thcPartsof the 
fccond Element in which it fwimsj and by Means of 
which it tranfmits the Lig^t, «nd raifcs the Senfition of 
it. Lailly, it mui):* alfo be very much condenfed, not 
only when the Heat or Agitation of its Parts being confi- 
derably leffened, they ire linable to daOi againft each o- 
ther, or drive one anothe r with fo great Vidence as ufual ; 
. but alfo when they are contained between the Parts of 
other Bodies which comprefi them more than ordinary 
On the other Hand, i itmuft be dilated, when the Caui^ 
of its Continetnenc are tairen away ; by heating it, if it 
Was before condenfed by Cold, or by opening the Prifort 
in which it is contained, if its prcffure only wastheCaufe 
of its being reduced to a lefs Coropa&. 

■ 4- It 

Exptrhnmit (layi Che bntaas Du 
VKalSi)IaitiTffmi. Jhmbj lit 
- ■> .J. rf^m,,hn.Exppimmt 



I It mafi tt £Uiii, ^,) Ham < 
pfMtbiCmfrrJfim or Dilnttalm ii. 
6yiihe famous Dr. VVallii, ihi ^ir 
if c^pMof,u„li,f}t,tt!l; it 
ts cttiMmlj vtty put, mtre than t- 
wg me, tih* hai ml nfd, mmU 
lUni, di tfpeari hj Exfcrimaii. 

MtrftnnuJ fimiilmc ara, agirms 
tbafyiiihilp •f<ait.£ahpi/,,,pf ly- 
ing d vtryt'tat He4i, (« mmih aj 
that Sort cfFiJfrlwmld Iht wittiu: 
mtltlar) hi dilttii thi Mr' & mnch 
M la tail ahtiii fnailj inwi Iht 
Sfatl uUih it Jidbtfcri. 

jfwd »r Hatwr^U, Mr. Boyle, 
wittuuthe A^fientti!fHtMt,f«mi 
Oitt Iht Mr, b) iti lUfiick Fmi 
tuff, IKpandid it fi^ into a Spni, 
jfrff Hi« tanii plater than irfurt ; 
tiia iMrly me limit ; jfiir that, 
fixty lima ; and Ufi of all, a *in.- 
dnd and fifty timti. whith i, „«< 
than dni/t Mcrrfucus'i Expavfia. 
t/lfiiralllhii, hifrtmttcd that Ex- 
faafitn iy tlhtr miaai to aim ilehi 
IhoMfand limn {by iti rUJIki FoTu 
miiiml tffiro^ *hj Hiat) at which 



ftill.Ti c. 






tattap thirl 
fit handridmd fivisly ..... ...... .. 

mMihSpaieaiatfirfi; Ste fFaUii't 
Hydioflac. Prop. 13., 

Dilaucioa was nude id 
; arclfically 
ippnri, ihM 
ubere upon 






camprclled, lb iSm 
the Airwbidiwebi 
rfac Superficies of the 
OH-n Weigh! only, 1 



— - .- , — hundred 

and fevCQiy Dimb pan of the Space 
which it would tike up in 1 Vaoj . 
um. But if ic be compieCTed Itili 
more by An, It will appear (u the 
famnui Mr. 'Bty!e experienced) that 
rhf Space whidh Air rakes ay, when 
ii is mod of all dilated, u to the 
Space which cbe lame Air pofMeti 
when i[ is moft of all CDmorefledj 
as fii/e bmirtd tni fifty tha^and 
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4. It is not belkle the Purpofc to obfcrve here, diat ^.It<m n 
.the Dilatation of Air, which is made in this, 'manner, by '^^^f* 
lemoving the OblUcles bv which it is compreQed, oiuutin. 
oughr to be very quick, becaufe its Particles which 
before were forcibly bent, and fo moved* endeavour all 
together . to make thetnfelvcs fttaig^t and to expand 
theiplelTes as much as they can, aid that with a Ve- 
locily equal to thole of the Second Element, by whicb 
they are agitated. And upon this Property of the Aii 
is founded the ilnvention of little portable Fountains, 
which throw up the Water to a great Hekht ; and of 
Guns which being charg'd with Air ooly, wul fend ibith 
a leaden Bullet, with an incredible Swifmeis. 

Y- The.Mtificial Fountains are made in this mandef.' j.ADt^ 
ABCD is a Veflel of Very hard Mettal that will na bend, of ■J^i^" 
any F^ure lyou pleaie; there is no Hole left in it f,m^ 
but at AD, which is fo to be flopped by the Tube EF T.b. xiv, 
being foldered to the Veffelj that oothine can enter into *^" '• 
the Cavity HL, but thnsugh the Tube EF j The Bottom 
of this Vcffel is purpofely to be contrived with a little 
defcending Cavity in fuch a manner, that tho' there be 
no Hole made in it, nor the Tube EF touch it ; yet tba 
Extremity F may go a little lower than that lame Bot> - 
:tom. liflly, there is a Utclc Cock at D, by whuh the ' 
Tube is opened and fhuL 

6. Now 



Wiici vtfi CatttaSlm mi £z- 

ims th. P.nUU, >f ^i, » itfirin. 
gyaudTiaiMu, tr TaBr^itflif:iHtnii 
or ty any ether mrwni than a irpul^vc 
Tower. Nswi. OpDC psg, 371. 
Now tlui rrpi^hie Farci ii much 
srmer in Air> ibaa to suif oiher Bo- 
di«:, b«aD& it ii with great D'lffi- 
oilly generandi aod itiii Irom very 
£xed Bodlei, and Eacce from fitca 
without Fennencaunti, ihtfi Feli- 
cia Tiadiiafiiitit ail tatriit, m'lh 
iht giiat^ Ftrce, mid btiag rmfi 
SgiaUtij hnmiht ligilhir, tthiik 
■tten CaUaS tiieri mtftjlnaily. i- 
buJ. pag. 371. (Set alfi tht K«iei n 
Pan I. Ciap. XXVIl. An. ij. 
concemine tDe Force with which the 
Pn^deK? LightaieeminedO Now 
that there u llicb a repaljhi Fmi in 
BodietappcarilrombRicei that FUii 
mdlk lanthe Waiir viibont vcttlM 
Ihtir FciiitaJ thsl Iht OhjtB GUjfii 
(f bug Ttlifitfa Si nam mt amihir 
mikeal tottkaq, ana iM irj Fitr- 



°.' •""■?!* 



tfaltT.whithtjhi-sgtxhaltdmtyh-hv 
Ihem togethrTj and that rva polijhei 
Mrrbl,,, which hj Immtdiaii Cmtna 
fiick tegithtr, nn diffailtlf krimgki 
fa ckft ttgtthtt at itfiiii, iini. 

As 10 the e^eni Caule of thil 
TtfnllfBt Ftree, Set what ii Eud 
caaoeitiBe the Caufe of ^itraOi- 
«•. ia ihi mti. m Pari I. Chap. 
XI. jtn. tf. 

Laftly, Ii it an Ezpeiimeni of 
the famimi Mr. "Bijl/i very well 
woitfa obferring. that Air endofed 
rnreral Yean in 1 Glsifi VeOel, loft 
notbinE of lu elafticlt Force (whicb 
he couM pncave) though all oihtf 
Bodleii when forcibly Retained in 
an undue Pofition, loft thdrStiff- 
ntG by Dcgreeii and become weak. 
Whether Air can be gertenied iTom 

iherii Sec thi HMtumtitfilMlIf: 
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s,TkiU^t 6 Now as to the U& of this Fountain, and the Manner 
f^ ^•^ of fcttic^ it to work : The Tube EF is to be opened, 
and a Syiir^ fitted tothc Mouth £> by which as much 
new Air as we can, is to be fbrced into the Cavity HL, 
to axidcnfe the Air which was there before, and then 
ibe H(^ £ is to beftopped. . After this, another Syrir^ 
filled with Water, is to be fitted to die iame Hole, and 
to be ±ruft into dte Cavity a, little deeper, that die 
Air which was put into the Vc(]K do not force it out »• 
gain, when the Cock is opened ; then the Cock is to be 
opeoed, and aU the Water in the Syringe to be forced 
into the Veflel ,• then having turned the Cock, the Sy- 
ringe mufl: be filled with Water again, and forced into 
the Velfel as before, and fo on, as ofien as it can be. 
The Engine being thus prepared ^ as foon as ever the 
Cock is unnimcd, the Air within by endeavouring to 
dilate! it fidf, preffes upon the Water which is at the 
Bottom of the Veflel, and Ibrces it through the Tube EF 
with great Violence ,■ fo that it is very ^ealant to lee it 
rileuptnto theAir, and f^y likea Fountain> 
j.ADifirl- ' 7. We fliall now give you the Figure and Defcrip- 
pt^ •f' tion of a Wind-Gun. AA is a Tube of Metal well 
^^^^ foldcred ; open at one End I and fiopped at the other 
E^4.. ' End, the hollow of this Tube ahfwen to what we 
commonly call the Barrel of a Gun. BB is another Tube 
of Metal* within which the Tube AA is fo placed, that 
Air may be included in the intermediate Space CC, G 
is a Hole flopped widi a Valve which wiUopeninwBrds, 
that is, will pomic the Air to pais forward flom L to 
C, but not to go back from C to L. The Tube AAhas 
alio two other Hdes E and D, at that End which relem- 
bles the Breech of a common Gun : Through the Hole 
E, the Air contained in the Space CC comd pals into 
the Banei of the Gun, but that it is hindied by a Valve 
vrbkh can open only outwards and is prefled fo much 
the harder againft the Hole which it flops, by the Air con- 
tained in the Space CC, as that Air endeavours to get 
into the Barrel with more Violence. By the other i^le 
D there is a Communication betwixt the external Air 
and all that in the whole Ei^ne. And that the Air 
Whichis contained in the Cavity CC may be hindred from 

firing out there, there is a IhortTube placed between 
and E, the Extremities of which are foHered to the 
Holes of the Tubes AA and BB. Laftly, HH reprefents 
dtcBody of ft S^ii^, by v&ackat mudi Air as can be 
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is crouded into the Space CC : Which being doae, and 
8 le^en Bullet thrult into the Tube AA as far as Oj tlie 
GuD is charged. And in order to dilcharge it, wc need 
only put into the Hole D a fmall round Stick, fitted to 
it as exadly as poffible, with which pufli back the Valve 
at die Hole E, and as ibon as that Hole is open, the Mc 
contained in the Cavity CC, will dilate itfclf, and rdliir^ 
i&to the Gun, will drive out the Bullet without making 
much Noife, 

8. The very little Noi/e which thefe Guns tnakcin go- t.OfMt 
ing off, has gvcn Occafion I believe, for the Fiction of P"^- 
that white Powder, which goes off without makiiw 

any Noife. a Secret wWch [me firft Inventers of thefe 
Guns, who would have them pals for common Gun^ 
vety much boaHed of. But it is evidmr, dut this 
Powder is only a mete Story; becaule whatsoever 
is able to drive a Bullet out of a Gun with the £ime 
Velocity that Gun-Powder- dges, muS likewile fbike the 
Atr with the latne'Force,' and conlequently make asmuch 
Nolle. But though thefe WindrCuns fend forth a leaden 
Bullet with a furpriling Swiineij, yet it ftlla veiy much 
ihort of the Swtftnefs caufed by GuD-Powder in a com- 
mon Gun i and therefore it is no wonder that they make 
leJs Noile when they go ofF! , 

9. To what has b^ faid coocdTiing tlio Nature of ,» **,^ 
the Air, we may addforther. that the Ait being liquid, ket^u 
itougbt to gather it fqf about the Earth in fiich aman- ti*fiFt4ut 
ner, that the external Superficies of i: may be fpherioJ. ^'*X' 
But becaufe it is more condenfed by the Cold near the FaUi.ihm 
Poles, than it is in othet Places, it follows, that there %^^'^ 
SD.»& be a latter Quantity of it in thofe Places^ andconfe- EpMtr. 
quently it mml be of a greater Weight than in the Places 

near die Equator : And this appears to be indeed fo bjr 
E:q>erimeots ; for the Mercury riles higher, in the Baro- 
meters formerly defcribed, in S-Jieika and Ihnmark, than 
in ^ance and Italy, 

10. Now if we would afcend up beyond that grois \a.rrhti 
Air, whofe Pans- we have been now defctibit^ in order ^f^^"." 
to find out what is diere; it feems to me ea^to gf^ds,^m^thtAir. 
that there is noibiog elfe tHere but Matter of the fitft 

and fecond Element. For if any other Matter were 
placed there, it could not continue there Icng, but would 
prefendy be driven towards the Centerof the Vortex, ht- 
caufc it cannot be in fo great Agitation, nor have lb 
much Force to go off from that Center, as the fubtle 
Matter faasj fo mat it can be only this Matter which is 
I 3 above 
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above the Air. As to tbe Name which this Matter may 
be call'd by, I agree to that of ^ther, v^iich is that by 
whichy*H/?(tfJ(fca]l'dit; But as to the Word Kw,;! can ot 
no meatu agree, that it Ihould be called lb; becaufe this 
Word is uled to figoify a hot and luminous Subftance; 
and bf lb callii^ it, we fliould give Occafion to many to 
think) that there is a Fire above the Air, like tiiat which 
warms us and ihows us Light here below; but this is 
contrary to Experience, not only becaufe it ihows us no 
Light in the Night, but alio becaufe it is fo ^ frOm cauOng 
any Heat, diat on the contrary> the higher we go above 
die Superfices of the Earth, the colder we 6nd it. 



CHAP. m. 

OfWATER, 



>fth IN order to a more diftm.9: Knowledge of the Nature 
* tf '■of tcrreftrial Things, let us confider the Earth lagaio. 
And here it is to be obferved, that the Eanh being (as 
we faid before) porous, and there beii^ a Plenum in 
Nature, its Pores miift neceflarily be 611ea with the Mat- 
- ' Ca* of die firil Element. But becaufe chefe Pores are loiw 
and very ftrait, their Length and extreme Saiallnefi wiU 
not permit the different Parts of this Matter, to move 
othnwife than along them only : This makes them to be 
. as it were at reft with refpeA to each other, and to ftick 
tt^ether, and form very linall Bodies of the fame Shape as 
thefe Pores. Now if we examine what (amongll ail the 
lliingsin Nature) a Mais, confifting of an infinite Num- 
ber «rf tbefe finall Bodies, which were formed in thofc 
nmMtthii Pores, like lb many Moulds, and which confe- 
quently refemble Imall Threads, which muft be verjr 
pliaUci becaule during the Formation of thecn, they 
were feveral Times brat different Ways, may be compa- 
red to ; we fhall have realbn to think that it exadly re- 
iemUeswhatwe call Water, and is of the£une Nature'; 
becaule we Ihall find in it all the Properties which we f^ 
&rfe to be iq Water. 

z.For 
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z.Forfirft,ifWaterrefemblesaCdloaionof fuchfinall i. r^hj 
Bodies, it is cerouD, thacit oj^ht to be liquid; ixcsak'^ff^ff 
the Parta of it being very flender, they are eafily put- in i^i,'«u^ 
Moticn by the Particles of the fecona ElcmenCj which Uomgitiid- 
enter in between them and furround them on all Sides. ^ 
But there is no Incoofifiency in fuppoiing that it may 
ibmetiLnes become bard, and appear in the Foim of Icej - 
because at fome Times, and in Ibtne Places, the Matter 
of the fecond Element} being much lefs agitated, or much 
more fubde than , ordinary, may cooTeouendy not have 
Force enough to move ihe Parts ditUtnaiy amongft each 
other, to that Degree as to make them liquid. 

3. The Heavinefe of Water is alfo a natural Confe- , V^^^ 
quence of this SuppoGtioni becaule Weight depends"*'*'^ 
(olely upon this, th^t the Parts have not fo great Motion 

u is requifite to caufe them to go gfTfiom ^ Center 
of the Earth ; wherefore they muu necellarily be impelled 
that Waybytbe Ai^ioti of Ihe iKond Element i And this 
is the Reafon why Water is heavy. 

4. Now we have no Reafon to wonder, that Water ^.liaiCtU 
when it -is hardened into Ice, is cold; for this is a natu- '"■«""• 
ral Conlequence and Efied refuldt^ from the Parts be- ^^",„ Xa 
it%ac reft) as was Ibefore explained when we treatol of Hit. 
Wd : But when it is liquKl, Heat or Cold are equally 
)ndi£ferent to it ; becaule by the Nature of it, it is oi^ual- 

ly ifufceptible of greater or lefs Agitadon, which is ne- 
cefilary to make it appear hot or cold. 

5. And though Water which is heated upon the Fire, ^"^^^ 
grows cixA by Degrees, it is not becaufe it has any par- „,n^^ 
ticiilar Dilixmdon to being cold ; but it proceeds from iy>f lufiff 
hence, that ii communicates at fuch a Time fome of its «/'«"■ 
Motion (in which its Heat confifts) to the Thmgs which 
liirround it, and which are le^ agirated than it felf : And 

this is confirmed from hence, that if we put hot Water 
in fiich a fort of a Veffel as will any way hinder it from 
havtiu; lb much Communication with the Things abou^ 
it, whole Parts are fulcepdble of Motion,- we 6nd 
1^ Experience, that it wiU prcferve its Heat a long 
while 

6. When Water is pretty much heated, fome of its 6. 75** 
Particles will get out of their Places and fly up into the ^/"j!^ 
Air, wbcrel they are turned round by the Matter of the ^ 9"^ 
firft and lecood Element which they are mixed with, and ■BKftrarqC- 
made to unftdd themfelves to their fiill Vngth, and to "*■ 
drive every Way nHmd them, all the Particles c^ the Air 

I 3 which 
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wMdi tbey meet with in cbofe S[^>eiical Spaces of which 

diemfclves are, as it were, the Diameters. 

•j.TVxa J. This great Agitation of the Parts of Water which 

\ 5'mwrf.' caufe* *em to feparate frotn each other, is " all the Al- 

' we aun tcration that Water undergoes, when we fay that it i» 

htJ^"^' convcrteti into Vapours ; as is proved hara bence, that 

Mrstii."' if they lofe any of their Motion, as they really do when 

diey meet wim co!d Bodies, we fee that they u^te them-r ' 

fdres t(»^ther again, and compofe the Uame Ion of Wa* 

ter which they did before they wertf convortcd into Vai 

poun. 

1. 7*41 8, I know there are fbme who are prq'udiced with 

J^Mwrnli ^ Opinion, that Water which is evaporated, turns 

i*u rftutr, into Air ^ and who alio believe, that Air changes, ics 

Nature and is converted into Water, when we fee the 

Surface of a cold Body, expofcd to the Vapours, excited 

in the Air, covered over with Water : But in order to 

tindeceive liich Peribns, I will tell them an Experimeor} 

which I have made, and which they Toay make them* 

felves, it being very ealy to be done, which wilt fliow 

' them tiiat Air cannot be chuiged into Water. I took one 

of the Glais-Botdes with a long Neck, ^t^iich the Chy- 

miil call a Bolt-HeaJ, which hdd about 3 Gaikms, and 

iealed it hermetically, lb that it might continue full c^ 

Air; After that, I put it intoa Tub that was Sled with 

Water. 



l.^ttt jIUtTtlim thai PVMlir 
waiffiii, &1.) Water Ceemi ooi 
capaUt of bnng converLed inio Air, 
kcaule iu Barn aic net fUS and 
. ^ringyi bu; will f^Uj bend and 
turn (round, V" ihe famouj Mr, 
Sayli, oUerved, that Water, by bt- 
iDf (^ea diffilTdi nii|& gencnlly 
be cofivened inra an eirSiy Sub- 
flance; and we know thai in the 
pxirTe of tlaiure. Water, or fbme 
Suhlhace coaoined in Water, it 
■very Year convected inio Herb:, 
Com and Wood. Bo tlkewileAir 
b not changed inro Water by Com- 
praHion ; yel Air fcems lo be gene- 
n[(d DUE of a greac many Bodiei. 
For imon^ other Experimenra 
made in Vacuo, lite ianioai Mr. i 
Vtrlr db&n'ii ibu a jubflaace icry | 



like iis, and vbidi had all tbe Bf- 
fefli of the Eliffidty of Air, wm 
generaced from lion and Oyl of 
yiiritl, from Bread, Grapcb new 
Wine, boylni j^les, from a gteoc 
many Sdtti of Fmiti, &om Betuu, 
Plefh, Herbii Flowers* and a great 
many ocher Bodiei. Bui upon tx- 
imidiog the Thing more doTely, 
ibii wu G> tar from being pure Airi 
that Animali fliut up ia tlui Sub* 
Aance, could not o°ly Qoi brncbe in 
iCwubouL bang bun, but they ilieil 
in it much foonw tbait in ■ Spacft 
eniliely empcy. So thai It Ic nebrf- 
firyithac thiiQiouH bemixed with 
[be open Air, generated from all or 
tber toiu of BoiUn, before it b* 
fit &r juration. 
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WaceT> and flood in the Cdlar^ where it remained - 6x 
three -whole Years widiout Interruption, except that I 
now and then took it out to lee what was contained m 
it; bnt I could rjever perceive theleaft fcnfible Alteradoo 
to be made in the Air/ nor that there was the leafl Drop 
of Water made. Which there would doubtlda have 
been, by Rcafbn of the Cold which fiirroundcd the Bot- 
tle, if there realh' were any fuch Truilmutation of EJe- 
ments as fome Philolbphers ima^ne. 

9. The Reafon why Vapours are feparated and i rife iq> ?■ f^ 
(as we fee them), into the Air, is becaufe they dafli a- j^!^'^ 
gainfl each other from aS Sides> and drive one another j^tn. 
all Waysi To that they have not Room enoi^ to extend 
themldves fo much> as the Agitatioa theyarein requiresj 
unlets they recede Irom the Earth, and riie up into the 
Air, where generally they mc« with lels Reliftance . 
&om that Part of the Air which is above thQin> than 
&om the Bodies whtoh are bencadt or on th6 Sides of 
them. 

1 10. Because the Parts of Water arc very eafily bent, 10. yrh 
therefore they cannot put the Bodies againft whh:h they f^M 
ftrike into any great Agiradon, any more than a Body r^^«[M 
can be put in Motion, by darting a Piece of Thread smiUtt. *lt. 
dire^y againil it; whereas it might be very fenfibly mo- 
ved by Itriking upon it with a Stick'of the lame Length, 
Thickncfs and Wetghr. And this b the Rcalbn why 
Water when we drink -it. Aides alo^ tie Tongue and to 
is inQpid, and unable to ctde a[m6& any Senlatioo c£ 
Tx&e. And becaufe in -Bodies rhu Smdl, thofc Parts 
which excicetheSenfalit)n'Of (bitllit^M us, are the bate 
whichexcite the Senfatton ofTaftc when they are applied 
tordie Tonmci Ij. is manifeft, that Watei> which camoc 
escite the Setifetjon of Talte, cannot for Uw &me Rei^ 
ton have any.SmeU' 

. II. Thrir beuH thus eafy to bend is alio ^Realbo it.wyt 
why tte Pans of Water can enter into the Pores of hard ^^^^ 
Bodies, thoi^h they ha not exadly Straight, and can al- 1** An, rf 
ibget out of them iman aftcrwanb. t^^TT' 

. 12. Biit hecaafc the Parts of Water, are of a deter- ,1.1;^'* 
nnate Bigne&abdofacer^ Figure; therefore the Pores i'kmm 
itiuft be of a cortaiHL Bignefi at Icaft for diem to enter fj^'^^i 
in. Wherefore, when we fee Water p^ through fomcy^, a^vT 
Bodies, atid'is- ceOtaiaed in others, which we are alTured " 'U' 
Aom Re^on have Fores alTo, it is no more furpriJjng, 
■dua to fee foine Grail) pals throv%h a Sieve where die 

• T4 Hol« 
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Holes are large, and not pals through another where' the 

Holes arc fmall. 

'I" "^ 5" ConfideracioD. namely, that Watw can eafily 

^mMiB P^ through fome Pores, and not at all through otbersi 

part ,f pu- may ferve to undeceive thole who think that Water ta 

V^P'*"*: one coatinued hooK^eneous Body, without any real 

./fr/" Divifion, and that ii is therefore liquid becaufe it is - 

capable of bang divided all Ways' and in any Manner. 

For if this were lb, there could be no mathematical 

FtHQt aligned in Water, but that the Water could as ea- 

£ly be divided in that Point as in any other j that is, ic 

coutd very eafily be di^ded indefinitely. Confeouently 

Water might as eality pa& through the Pores of Glais, as 

dirough tlwie made by Grains of Saixl when they touch 

one another^ which is tnanifelHy contrary to Expert 

efice. 

I m^ liere deduce many oth« Properties rf Water 
as CoDfequences of that Nature which "we have alcribed 
to it, but, it will be morq convenient to fpeak of 
tbele in other Places ; wherefore I IhaU now ^ on U} 
explain the Nature of Sal^ 



■ C H A Pi IV. 

Of s ^tn 

I. Oftki %A Y Defign here is to treat principally of ansaaoa' 

K^ '/ " ■* Salt, {uch as is made out of Sea-Water : And in 

' order to our upde^ftanding the Nature ctf it, and finding 

Out all its Properties, wc need no more than to imwoe. 

it to be a Mais made up crf^ a great Number of ftnall 

long and ftnught Parts, every <me cH which is compo . 

ied of the Matter of the mft Element, coi^plcd and 

put into 'Hich Form by palGng the long ftraight Vaiea, 

which we know are chiefly to be met with in the iih 

ward Parts of the Earth. This being fuppofed, it will 

exj^aia all the Properties of Salt. 

•imj- 2. And firft; becaufe the Matter of the firft Element 

Utkkmi- Is not forced to \1a3A it felf different Ways, nor to be 

lb much diTunited,' in concreting itfelf, in tbole Forfis 

y^Wc^ ve peifedly iba^ as ia tbofe wbich m crook- 

ed 

D,o,l..(i by Google ■-' 



0Sf. f. BfNATUILAI.,PHIL6^p»irS IJ7 

ed and undukdng j therefore tbetc muft be more Mauet 
at Reft, to compofe a Particle of Salt, than to compole 
a' Particle of Water, and confequencly ±e Parts of Salt 
muft be more Iblid, and harder to bend than the Parts of 
Water. Wherefore fince the Parts of Water do Ibme- 
times reGft the Force of the fecond Element fo 
much, as to continue at reftj with refped Co each other, 
and Co compofe a hard Bodyj this Property ought with 
iHll greater Reafbn, to be found in tl^ Parts of Mlt. 

3. The lame Argumeiit which proves Salt toj be hard, ?-^* 
does aUb prove that every one of its Parts is heavier Aan i^^J^ 
^fe which compofe Watery It is al(b certain, that 
l^ger Pieces of ^t, ought to be heavier than an equal 
Quantity of Watery becaufe the Parts of which thdc 
pieces arc compofed, are of fuch a F^ure as will permit 
diem to be more dofely united tt^ther, £> aa to cer- 
tain more terrefiiial Matter, than there is in equal Quao- 
tjcies of Water. It is tber^re m wooder that Salt unfcs 
to the Bottom in Water. But if it be diSblved, that is. 
divided into its component Particles j we fee that it fwims 
in the Water, and does not precipitate to the Bottom; 
which Eflfea ought not to be afcribed to the Smallnds 
of its Parts, bus to the Nature of die liquid Bo^ ia 
which it fwims j which is c^ iiich a Sort,, tnat itt Pasts, 
by ealUy mixing with, and entaogling the Parts of die . 
Salt] and moving all Ways indincrendy, hiios them up 
8lot% with diem, in great I>fumbcrs, as rea^y s» they 
M down, 1 



4. Pure 



t . The tfature md Piopmiet 1 
Me lie more clculf tad Sa0.j rr. 
plainBil by the uinomparaUe Sic 
(fut Sialta in the following 
MlQUcr. ■ Wben Mrrcnry fi^- 
■inatfiliTeCibliincdwiEhfTeih Mtr- 

• osyi and becoiDcl Mrrnnims ^t- 

• fcam diflblvablc in Wuer> aod 

■ Mrrcmrim daldi reEiblinMi! wiih 
■Ssuit of Silt, returns inio ^tr«r7 

I'liiblumrei and when Maili m^- 

• faded wiib a Utde Apd mrn into 

• Ku&vlufh ii anEa.-th laftelertind 

■ in^flblvable in WiUM. and 

• Eanh indNlMd 'nitfa more : 
•becomtt a mcoUic^Sak; , 

• wlwnlbmc 3a>nei,u Smt of Leadi 
'_ diflblTcd in pn^n MtnJIrimmi 
< Imcobw Saldi do DM AtCc itu;^i 



' and liai ibeEinb wiitnctbecoma 
' 1 Sale ndibout lb mudi Acid u 

■ aaka it difiblvaUe in Water? 
p Aj Giivltj makci ihs 

■ Sea flow touod tbe denlei and 
' weighuer Paru of the Globe of 
' ibe Eanbi lb the Attnfiioa nay 
' mske ihe winy And flow loaai 
' the deofcF and compifler Panicle* 
' of Earib ioi oiaipoiine th« Fam- 
' del of Salt. For o&rwiTe du 
' AEid would nuc da dieOffice of ■ 

■ UediuiD jbetveen the Eanb and 

• oqmmoH Water, for making S^ 

• dtflblvahle ii iui Wudj nor 
' would Sale of TdMar readilfdnw 
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^.yyhj 4. Pure Air Is compofed of Particles too fine to agi- ' 

^' "^'m ^"-^ ^^ ^tta of Salt againft which they ftrike, tbcy arc 

HaX. »*«■ refledted back, again with their whde Motion. 

Wherefore when we fee Salt melt in the Air, we oug^t 

ratber to afcribe it w the Parts of Water which fly about 

in the Air in the Fonn of Vapoar, tb^a to die Para of 

Air thcmfclvesj ibr we obferve that die Weather is al" 

ways moift when the Salt melts. 

f.vnmi 5- TTie Particles of Salt qm eafier move with their 

iw/ii iti Points forwiard, than obliquely, becaufe they are long and 

'*'' ftraight: And becaufe they are inflexible alfo. they have 

the more Force to fliake the iinail Capillaments of the 

Nerves of the Tongue, and thereby excite the Senlition 

of a flarp Tafte. 

6. This 



• MtraKj. Vow u in die pear 

• Globe of tbe Einb aod Sea- the 

■ denlea Bodia bjidieiiGnniyliiik 

• down ia WactTi and ilvaf ■ en- 

• dsvour ro n lowudt tbe Cecccr 

■ cf the GlobCi lb. in Pirddei ot 

■ Sale, diedenfeAMaiucinay alwaji 
' atietioat to apinbacb che CeD[ei 
■d^lhePUDde. SodiH aPuude 

■ of Sill may lye Mviparol to a 
*Ctm, bctnE dcnlf, bud. drjand 

• Mnhy in ae Center ; and larci 

• Ibft, moilt Bod iraii; la che 'Cii- 

■ oimfetence. And becce ic fcemi 

• to be. due Silti lie of a liAing 

■ Nioirei bdaglcarcedcSro^ed, UD-- 

• lc& by drawing away their waLry 

■ Pam bj-Violence. or by leidng diem 
■(oak into the- Poiei of the cencral 

• Earrfa, byl 1 gentle Heat in Puae- 

• faflioii, until die Eanb be diUbtved 

• by tha Witti, and leparated into 

• rnullM Panide3,«bichby Rtafan 

■ of ibdi Smalinefi, make the roiteo 
( Compoani! appear Of a black Co- 
•tour, 

* If a very'linall Quantity of any 

• SilioTViiriidbeirtRavedinagreat 
' Quantity ofWater.the Paicielei of 
•the Salt or Viniol will not Gnkto 

■ tbe Bonom, tbough they be heavi- 

• er in Specie than the Water, but 

■ will evoily diffiife diemftlves into 
< tU the Water, lb u. to moke it 

■ at asne at the Top u at ibe Bat- 



I liEae at the Top u 
on. And dm not 






< thsulhePHUpfAeSalt or Vitriol 
' recade bom one another, and en-^ 
' denoii to expand themfelvec, and 
' get ai far aTunder as die QuantitV 

■ uf Water in wbich ihey Soat will 
' albw ! Anddoemoi this Endeai 
' vourimply dianhey ban awpul- 
' five Force by which they fly from 
' one anotho, Orailetlbidiatdieyal-- 
' tiaQ the Water more feongly than 
' they do one another? For_ as aQ 
' thlngi jieend in Water which are 
' le£i aiirafted than Waiei, by tbe 

> etaviEaong Power of the Eirtfa ; 
' To all che Particlei of Salt which 

< float in Water, and arc le& atnafieil 
' than Water by any one Particle of 
' Salt, mull recede from tbat Pard- 

■ cle. and give way to the mole at- 

• traced Water. 

• When any liline Uijirar ii era- 
' panted to a Cuticle and let cool, 

■ the Salt coBcreies in regular Fi~ 
' gures; which arguei, diat the Par- 
' tidet 'of the Salt before they coo- 
' creted, ^oaied in the Liquor at e- 

■ qual Diltincet in rank aiid hie, and 

< by CoaTcquencc char they aA(d tip- 
' on one another bv fame Powct 

• wbich K equal DiRincei ii equil, 

• at unequal Dilhncei unequal. For 
•by fuch a Power they will range 

> chemiaveJ uniformly, and witboot , 
'it they will float irregularly, and 

• eomet(^«heraiir«gulatlj,' ifiml. 
Op. f^t- jfii. 
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6. This Figure ttdded lo tbeic Sti£EbeGi makes them £• "i^tim 
capable of enceriiM; into the Pores of FlaQi-mcat, and J^',^I^ 
hinderiiu; it from Beic^ comiptedi for they get into the aadbmi^ 
Place of aa equal Qiiantity of finer Matter which they ^^f- 
drive out. the Agitadoa ot which m^c have cauied the 

other Parts to have leparated from each other. Further* 
by {tickii^ amot^tl the Parts di the Flefh like lb many 
ftrooe ftiff. Wedgesj they hinder the more Sexibie iPata 
wbic£ arc amonzii them, from being agitated and difturbed ; 
and this is the Realbn why they keep Flelh &om cor- 
rupting, and why in length of Time it grows hard. 

7. When Salt is diflidved in Water, the Parts of the 7. VThf 
Water have an Opportunity of moving round about J^^*"^ ** 
the Saltj and being always bait in the fame manlier) diey f,,,^ ,1^^ 
can very commodioully pals out of (me Part into another j f'^ w»itt, 
whereas, when the Parts of Water are not mixed with 

tbofe of Salt, they are forced to bend and unbend them- ' 

fclve continually ^ Sorts of Ways, which takes offlibme 
of the Force> which the Matter of the iecobd Element 
agitates them with j fb that there remains lels Force to 
move the Parts of Water alone, than fo move them 
when they are mixed with, thole of Saltj whence it fol- 
lows, that fVefh Water is more apt to lofc its MoBon, or 
to be turned into Ice than lalt Water. 

8. If we con&der that the Realbn why Water is tranf- Lrmh 
parens is, becaufe the Matter of the Iccbnd EJement, Umntaat^ 
which is in the Pores of it, tranfmits the Ai^ion trf ?"»«• 
luminous Bodies through it, we (hall have Realbn to 
conclude, that Salt' Water ought to be more tranlparent 

dun tidh Water, becaufe the Matter of the lecond £- 
lement which is in the Poresof &k Water, ke^it felf ia 
greater Motion than that wluch is in the Pores bf frelh 
Water, and conlequently is more ecapable of tran&nitting 
the AAion of luminous Bodies. 

9. It is generally looked upon as a furprlGng Thing g. Aft- 
to lee, that if in a warm Place, pretty nearly an equal S^ '•>«» 
Quaouty of Salt and Snow or beaten Ice be mixed to- ,^Tim. 
eedier, and laid round about a Glal^ fiill aS Water, the 

Water in the Gla& will freeze in Proportion ai the Salt 
and Snow melt: But we Ihall ealiiy comprehend the ^>s. 
Realbn of this, and So ceafc to wonder, if we conlider. 
dat in what manner tibeva the Water be frozen, ^k- 
tticr it appears in the Form of Ice or in Ae Form of 
Snow j the Matter of the iecood Element wluch is io the 
fores of it, nuft be more fiibcle at lefs i^tated, dun 
thai 
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dut which is in the Pores of common Water (oiherwifc 
tlie Ice or Snow would continue liquid ftill.) On die 
contraiy. if the Air ,bc ceniperate> (as we now fuppofe 
h CO bej the Matter of the lecond Elemenc, which is in 
die Pores of the Air and of the Water concained in the 
GIals> muft be le^ futnle and more agitated, than that 
which is in the Pores of the Snow or Ice: Nowbecauie 
the fubtle Matter which is in the Glais, has a continual 
Tendency to pais from one Place to another> and chief' 
ly to a Place where it can move itfelf with greater Free- 
. ootn; it follows, that it muft really pals into the Pores 
of die Salt and Snow which ari: melting j where it can 
eatier move than is the Pcues of die Water contained in 
die Glafs j ioA at die &me time, an equal Quantity of 
more fubtle and lefe ^tated Matter whiai before was in 
the Snow or Ice, muft enter into the Glafi^ in order to 
£tcceed and take the Piace of that which is gone out of 
'A i which not having Force fui&cient to put the Parts of 
the fte&i. Water which is in the Glafi into Motion, it 
cannot prevent dieir own Gravity from flopping them 
one^inft anodier. nor conlequently from becoming a 
hard Bodyi'that is, i ^ey muft freeze. 
it).Wij lo. The ChymiAs lay, that Salt is a very fixed Body. 
^JJL^i^ becsttife they find by Experiments, that it is with great 
*■ Difficulty that it is made to evaporate ; the Reafon of 
wluch may be coUefied firom that Nature which we 
have afcribed to it : For befides that it is heavier than 
Water, it is certain^ that it muft be very difficult for it 
to rife up by turning > round as the Parts of Water do 
when they afcend in Vapours; becaufe the Sjiffiiefi of 
the Parts of Salt, when they daih one againii another* 
are a Hindrance to this Sort of Motion. So that they 
c^ hardly afcend at all, except it be with thor Points 
upwards; now becaufe in diis Pofirion, every Part has 
oae End turned towards the Earth, their own Weight 
muft make them defcend with greater Force, than the 
litde litbde Maner which is applied to the Points of 
- themi can make them afcend. 

ir. When 
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it' loflcad of rommoa Stlt, you | laJ. iclCiitumoi m.ioo. tad ttt 
DOlcculeQEtfinra, dl^'d Liquon, t j'flo m FmtiI. lluf.'ij. .Artt 
SugiiiOt ao; IbcblilKDodieii bu^j 48 «id ft- . . 
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11. When the Parts of Sale then are feparated from ''v*" 
thofe of the Water, it muftbe a very extraordinary Force, Jj,",^^^ 
fuch as we find bv Eitperience there is in Flamesj that 

can keep them in Motion, and make it appear to us in 
the Form of a Liquor; now if the Salt be added to that 
Matter which ufcs to nourilh Flame, the Sdidity of tbo 
Salt will make that Matter ftill more powerful, and capa^ 
bie of diftblving Bodies which can commonly bear the 
Fire, fuch as the greateft part of Mscals are : And this 
is the Reafon why Workmen oiake ufe of Salt to help 
the Fire to diiTolve Metals. 

12. Becaule the Parts of Sdt are not Umber and ealV u. vrtf 
to be bent like thofc of Water, it is cafy to apprehend, f^J^" 
that] if a Mixmre of them endeavour to enter into verv i„,'^t,^'vu 
ilender crooked Pores, the Particles of Water only will < Aw 2r- 
be able to enter in, and thofc of the Salt will be defined ^^' 

and ftick in the bending Paflages : And thus we fee that 
Sea Water in pafling mrough a good deal of Sand, will 
lofe its Saltnels gradually, and become quite frcQi at 
laft. 

13. The &me StifFnefe which hinders the Parts of Salt tj.rrs, 
from penetrating very hi into the winding narrow Porea " '' *^"? 
of fomc Bodies, is mo the Reafon why, when they arel*f"^'& 
orice entangled in them, it is with great Difficulty that " •".» nv**. 
they can get out : Chymiib tbercibre are forced to reduce ^'^ "* 
Plants to Aflies before they can draw out the Salt, by 

that Means openit^ the linle Prifons where each Particle 
is detained. 

i^.Salt then being of fuch a Nature as we have de- lA-vn^ 
fcribed, it is not at all ftrange that when the Wa«rs of Jjj ^*j^Jj{ 
the Sea are violently agitatra in a very hot SeaTon, its »*<",Wi'aI 
Waves ihould ' throw out an infinite Number of Sparks w«'n( ,^p- 
inthe Nightintothe Air. Forwe ought toctMifider,that" 
thele Waves muft difperfe a great many Drops abouc 
in the Air, which divide themfelves into ftill finallei 
Drops ; and that feme of the Particles of the Salt, whidi 
are the moH foUd and tnoft agitated, may then diieng^ 
them- 



I. nTfrn tKt infmli Namie if 
Sparii, lift.) The following Qucrv 
rf Sir 7/mc KiaimS is verj- well 
word) coDfidaiine !□ ihii Place. 
' Dimt,lkjsiK,aSfiKid'Bidiiiiihtn 
'heated bajtind a certain Degfte efat 
Light Amd Stint, and h ntt ihit E- 
tmffim prTJvmad ty tke vibrsiiiig 
MUlmief their Ptrtt} jtjuld$ml 



firialPtrti, mi efpeiully mtk fiit- 
fkmt<*,m.i.er«, Ligh,,«ifien a. 
Il»fe Pgrl. are fi^,i.nt(, ^Italed. 
ahethtr that ^gilatiia be made i* 
Heat, uriy Friaui, gr Perci^eB,ir 
PMIrefaOitn ir tyaity vita! MstitH, 
or atij ahtr Cmi I jfi fir im 
fiance ; Sea yVatrrUm "^'"t Sttrm, 
^(. Opc. page 114. 
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tfaemfdves ftom the Parts of the Water, and dart them- 
fijves into the Air with theii Points itMwaid, in fuch s 
manner as to be Turrounded only by the Maoer of the 
firft Element, which may communicate a Force to them 
fijffideot to impdl the &coad Element and foprodoce 
Light. 
tf-FFi)! i^. However, in order to produce this Effofl, it isne^ 
J^ij^ ceflaiytbatthePartsof theS^tlhouldbevery imooth and 
aM^UM Cippery; wherefore Sea Water which has Ijpeg^kept a 
«tt long Time> and Brine whole Parts are covered with 

Dirt and as it -nex riifty, are ad V/tya proper to produce 
dwfe Sparks. 
1 5. mj i6'. It is fiirther ncceflary, that the Parts of frefli W*i 
misiamniii j^^ which afc rcJled about the Particles of Salt, fliould 
^J^^"** be exrreamiy pliable, foas to be ableto unfdd them- 
felves very eafily, and give the Particles of Salt liber^ to 
dilengage themfelves^.now this can never be but only 
in the greatefl: Heat of the Summer; and .therefore we 
txdWily fee fuch Sparks in that SealoD only. 
xy.Fntnce 1 7- Laftl/, it is evident, that in order to this, the A-' 
bHthatta gitation taa&. be very violent, and the Parts ijS the Salt 
W^fm '""ft laav^ with their Points forward, that they may the 
tmfTtpaia more eaGly dilbiigage themfelves irom the Drops or W^ 
in^iiit^ ter,; and this is the Reafoo why the SparJo do not 
^^*' come from all the Waves nor from every Drop of the 
Jjune Wave. 
It. Jitm i8. If this Pb£nonienon have appeared furpriruig to i 
f^ii's^ great many, the Confideration of die Formadcm of Safe 
%t^ oo thd Codl of Franct, will t^/^as no lels wonderful. 

They who make Salt, chufe fotse veiy low Place to do 
it in, which the Sea would overflow when it is high Water 
/ if it were not kept out by a Bank. When the Water in 
the Sea is very high, they open Sluices by which they Xe/C 
the Salt Water into their Pans or Ponds, 'which they fifl, 
and then fhut up the Sluces. This Water is kept ibme 
Time in the Pans that Part of it may evaporate and tbac 
which remains become Salter j then they letgo this Water 
into litde Channels like the narrow Walks in our Gar- 
dens, the Bottom of which is done with Clay, that the 
Water may not Qnlt into it. All this is done in thcSum- 
tner, that the frdh Water may evaporate inceflantly; 
^ juid as it cvaporatesj the Grains of Salt form themfclves 

upon the Top of that Water which remains in the Chan-' 
nels. Thefe Grains are all of the fame Figure, which is 
pretty nearly cubical, except that the upper Square is 
« litde bigger than ^ Bottom c»e, and the four Sides 
tendii^ 
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tending to Trapeziums 2 little cootcx j the upper Squue 
being for the moft nut a little concave in tbc Mid- 
die. Wbea xbeirA Grains are fbnoed entirdy and txunc 
to a certain Bignetsi they Unk down to the Bottom> and 
^en new ones are fhrmed and To on till all the Wat4f 
is gone; and dten tbe Salt is heaped up, and more made 
m the fiune manoer. 

19. In ordta- to nqilain what is moft remarkable in 19. aw 
diis AccoudC, we muft confider, that though the Salt *t',^l^ 
does not alcend up in Vapours, yet it cannot be denied %fm~, 
but that ibme of its Parts are dragged up by the Parts "•emj^f 
rf the frelii Water which (he Heat makes to fly up into ^p'^'% ^ 
tbe AiTi Jo as to riJe about two Fingers Breadth ^ongwidi wmw. 
them into the Air; after which, being looiened from the 
Parts (rf the frefli Wattr which quit chcmfclvcs and fly 
from them) they iail down by their own Wdghl. Ana 
that this is fo, is very evident fk>m hence, that if Jome 
Rods be placed at this Height over the Salt Water which 
is evaporating, the Salt will gather round them like Ice> ' 

- which it will not do if the Rods be jdaced a little higher. 
Thele flnall Particles of Salt which fall back thus upoa 
the Water, fwim upon its Surface, for the feme Rea- 
Ibn that we formerly laid fmall Steel Neceilcs fwam in 
like Manner. So that they do not fink into the Water ^ ^^^ 
at all, but only bead its Surface a licde in, and make a * 
imall Cavity, at the Bottom of wloich th^ remain lur- 
rounded with a litde Ditch ,- sj^d whilA tuere it but a 
few of them upon theSurlac^ of the Water'diey difpCrfe 
themfclves to a good Dilimce iwm each otber> widjout 
any order, as they arc, rcprcfented in A. 

ao. But when th-^re comes to be a great Number rf 10. Mb* 
them, tbofi that. feu woa the Surface of the Water af- J*^^^ j. 
terwards, mu/^ pece^y fell upon the Skies of thofe '.^TLu'^ 
little Ditch,^ which were made by them that fell firft, uchniur 
and fo li;,p down to the Bottom of thcfe Ditches and 5^^'^ 
place 'diemfcfves by the Sides of tbe firft Particles, as wkur. 
yoi', fee them reprefentcd in B ; in .the fame manner as .J^b- xiv. 
f'ji^ Sted Needles will do when tbey fwim upwi the "«■ '' 
Water ; for as foon as any two of them, come pretty 
near one another, they immediately place ihcmfelves l^ 
each other's Side. 

ai. The Partidesof theSalt ought tocontinuc to range ai.m^ 
riicmMves in this manner, rill there is a fuiEcient QuMi- *^,^ 
tity of them to compofe a little Square ; but when this i,„j s„,^ 
Square is formed, then the HoUow made in the Supcrfi- ^H'^^^^ 
cies of the Water being every where (rf an equal D«di, ^,^ j,_ 

Dpi .?d by Google 



^ ■ JbOHAVLTs SusTEte Panin.' ' 

tbere is no Realbn whj tbe new Pans of Sale OiouU 
l^ace themlelves at the Skies rather than at the Ends of 
the dd ooesj So diat they will really nnge themfclvcs ac 
both the Sides and u ihe £ads, and £o tbrm tbemlelyes 
inco a Ibrt of a CtoSk, aa you ice reptefented at C. 
%x Hf» ^*- further, becaule toe Cavity which is now made 
it.^^i,itfhy the£e lift Particles of Salt, is a little <leeper wbetc 
^ Cti^i art (jjg fgm- Angles cnWr into the Cro&, than any wb^e 
TA. XIV. ^> becaufc thefe Places are Ibmewhat nearer me Mid- 
l>g. J-. die ihanthcreftithereibre if there come any new Pattidcs 
diey inuft flip into tbefe PlaceSi and dilfxife themfelves ai 
they are rejvdeoted at D. 
ii.HM t 23- After a great Number of Particles are united t» 
GriXt ffStU gedier in this manner, their We%ht then becomes fiiffi- 
trmi tiitttf fjgj^ jQ jj,g]jg (]^ Hdlow of the Water pretty deep, and . 
the Declivity of its Sides very fenfible. The Partides 
therefrac which fail afterwards, mull tumble upon tbe 
Particles of the lower Order, and range tbetAlHves upon 
diemt in the gme maoner as thcv rai^ themJelves at 
' firft. And by thus ranging themfaves one upon another, 
lliey will become of the loiickne^ of a Grain cf Salt, the 
Breadth of which will be larger as it grows thicker, becaufe 
the fiipericnir Order is always compo^ of a greater 
Number tyi Partides ihim the inferiour Order. 
s4.a»it M- However, we are not to think that a Grain can 
'KMti become of any lenlible Bignds, till a great Number of 
^"^" thefe Orden of Partides like Leavesi are laid one upon 
another; and then, becaufe the Length of the Sides of 
each Leaf is very much increafed, a &^^ many of 
thefe Partides fmx themfdves at the End of each lo^ 
thcTj and fo join themfelvcs to the firft. And becaufe 
tbofe Places cS the Cavin which each Grain of S4c 
' makes upon the Surface of the Water, are deeper the 
J^ J^' nearer they arc to the Middle, and becaufe' the Parti- 
' desOf Salt always defeend as low astheycan^ itfoUows* 
that 3 great many more of thefe Particles will [dace them* 
felve^ hi the Place £ than in the Place F of the Sides of 
the fot^oii^ Leaves ; and this will caufe the Leaves 
thus' fanned to be perfaaiy Square. 
»r. BV 35> And becaufe the Leaves become at laft c/ a fen- 
' *^bSt2tt ^^^^ Breadth, and their Superficies fo ro»^ and unequal 
Mar ' as not to permit the Particles of Salt, which &I1 after- 
wards to roll upon them without great Difficulty; there- 
fore thofe Particles which compofe the laft Leaves, which 
areuptmlhcTopof theGrain> cannot gee to die middle 
which 
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which is for that Reafon bollov? in eveiy Leaf; and 
that makes the Top of each Grain boLow, and caufos 
j them aUb to fwim fo much the longer Time and the 

I more eafily upon the Water ; And , bccaufe ±ey will not 

&ik fo (bon by their own Weight as tb^ wcwid do if 
there were tio Cavity in them, there is the more OppCM-- 
tunity ibr liew Particles tb join themfelves to the old 
Ones, and fo conlidtrably to increafe the fiignels of the 
Grains, 

26. At lafl thfc Weight of the Grain becomes fo great 4«- »?* 
■s to make it fink to the Bottom of the Water, which hap- '^ ^2JV 
1 pens lb much the fooner as the Heat is greater; becaiile *t «rr7>HC 

the Agitation of the Parts of the Water, makes it the 
eafier to give way. And this Heat may be fo gfeat,thac 
the Bmieis of the Grains may be Itarce (enfiblcj when 
they fink to the Bottom of toe Water, fo that the Salt 
taken from thence may be like Powder or beaten Salt 

37. From the Manner in which we hare laid that ^■«?- ^ 
Grains of Salt are formed, we may cdki2, that tbCy^^'^J^,^ 
<»u;ht to be more brittle at the Comers than any wherc/ir*. tntm. 
die, becaufe the Parts of the Salt are not fo regularly '^JJT" 
ranged at thefc Corners. j and hence k is alfo that they ^4^ *'*' 
kre veiy blunt. 

18. Further, it is eafy to conceive that Ibme Parts of 18. vri^ 
the frefll Water may be entangled amongft the Particles ^'^;^' 
of Salt of which the Grains are compounded, and lb ttmn hu 
ftreightned drat they cannot be turned round without be- '*''»■'■ 
ing K^ed up. And if an extt^ordinary Heat ilioukl zt 

a&y Time give them a lufScient Force to unfold thetn- 
felves, they muft do it by breaking their litde Prifon with 
» Noifei whkh is the Reafdn why Grains of Salt ctackle 
when they are thrown into the Fire. And this is con- 
firmed from Bence; that if thefe Grains be very dry, that 
is, have no Particles of Water amc»igft them ; or if tbn 
be bruffed and reduced to a vciy fine Powder, they will 
then make no Ntnfe, or they tbey will Ide the Prt^rty 
of crackling. 

19. TheTarticIes of Water which arc commonly coiJ-, 19. m> 
taincd amongft thofe of Salt, help alfo to make it meltj^^^" 
the more eafily when it is put into the Middle of a great ' 

Fire in a Crucible. So we fee that the Salt called by 
the Chymifts ^crepitated Salt, which . has loft all the 
Water contained in it, is very difficult -to melt. 

Vol. IL K 30. Be- 
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}o. Tin %o. Becaule die Pares cf the Salt are £o fblid as n> i 
Sdfi trnght (efift the Adion of the fecond Eletnentj .it follows> ■' 
'Itd't^fL- ^^"^ ^ ivaaiii Globules of it, (by Means of, which, we 
rnu,md before laid, the ASionof luminoos Bodies was exteiwl- 
sl^^ ed to lb great a Diftance) muft pals quite through, ot 
whaa lA-t 'd'e be reflcSed, without any Diminution of thei] Mo- 
grrrCiAmr tioQ; thfi Grains therefore niiift appear either tranfpa- 
fyuHiM b ™"^ *"" ™^^^' ^^^ becaufe thefb Parts arc alfo very 
itfimttimtj fixed) it follows likewife, that they muft be very difficult 
■ hutmiftt. cobeexhaiedj fo that Salt ought not to have any SmelL 
If tbe contrary to this be found by Experience, in that 
moft Salt is Grey, and that Salt when it is freih made, 
ItncUs fometimes like a Violet ; this docs not diminiili the 
Force of our Reafoning; becaufe this Colour aiid SmeM 
itrifc from the Mixture and Diipofiiion of foreign Particles 
which get in and go along with the iirft Particles of the 
Sale as the Grains are forming, 
)t. 7Im( ■ 31. And Experience fully ihows this to be fo. For 
fmrt Sail ii if grey Salt be melted in frefh Water and ftrained> and 
hufian"" '**™ ^*"^ •" '^° °P^" ^" v/hca it is warm and clear, that 
Smtii. the Grains may be new formed again, they will lofcboth 

the Colour ana tbe Smell which they haa before, 
?i. Cm- 32. The foreign Particles which mix themfelves with 
ttrm-affcmi the Particles of Salt, being different upon the different 
'tu7.f'^ Coafts where Salt is made, is the Caiife of the pecu- 
liar Properties which we find to be in the Salts of oifer- 
ent Coafts. And therefore ir is no Wonder that the Salt 
jnade upon the Coaib of Prame may be c^ ufe ;f6T 
fomcPurpofcs, which that made upon the Coaft of Sfam 
is not at all proper for. 
«■ i*^ 33- Laftly. It is in the Sea that Salt ought cheifly to be 
sJtiifTin- .found; For though there is a great Deal of it formed in 
/«^i"«*J *s Bowds of the Earth, and dfo in Places that are at a 
Aa. great Diftance from the Sea; yet becaufe its own Weight 

makes it always tend towards the Bottcm, and it is mii- 
ny Times carried down by that Means; after it is funk, 
the Veins of Water which difcharge themfelves intotbe 
Sea, loofen it and carry it along with them, 
y. ji 34- I fliall only juft mention in this Place, that it was 
^^f;f a great Miftake in Arifiatk to aflert, that the Saltnefs of 
umcfmh,g ^^^ Sca dcpcods upoo its Waters being heated by the 
tkt Saiintf, Rays of the Sun, for we do not find by Eaperience, 
*fth,Sia. that the Heat or the Sun or even that of Flame, will con-' 
•vert freih Water into Salt Waterj 

??■ ThM 
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35. That which feems in Ibtne Meafure ro favour, v- ^^ 
tlus Miftafce, is, that roaft Meat is more fivory, and ^jj^" 
wftes moft of Sale in thofc Places which aremoft expo- m titM. 
fed 10 rfae Fire: And alio, chac the Water in the Ocean J"*- 
is more Salt in the Torrid 2^ne, where the Sun difFufeS 
more of its Heat, than in thole Places whicti are near 
thePoleE, As to Meat; it is 2 known Thing, iind altow- 
ed by all C/ymiJls, that there is no Flelh but has fome; 
Salt in ic, which is pretty equally diffuled through all itJ 
Farts. Now when the Meat is put in Agitation by the 
Heat of the Fire, fome of its Particles are driven towards 
Ae Superficies, and are alfo exhaled along with the more 
liquid Parts> which cauTe that Smokewhichwe fee rife out 
of the Meat when it is roaftingi and becaufe the infipid 
Particles only can afcend to any great Height, or Dt 
ftance: the Particles of Salt can hardly get above two or 
three Inches from the Meat, before they will deJcend 
by their own Weighti and fall back upon its Superficies. 
Arid this is it that makes thole Pbces tafte lb quick and 
ftrong |as we fittd they. do. 

16. And as to the Difference obferved between the ,5, jf*^ 
Saltncls of the Water of the Sea between the two Tro- f*i -Cm '> 
~ picks:> and that near the Ptjies j it arifes from hence, that ^'''.'£ Jj^ • 
the Sun's Heat being much greater near the Equinodlial im iv^ttb: 
than at thofc Places which are a good Diftance from it. 
3 much la^er Quantity of frelh Water muft continually 
alcend up in Vapours there than elfewhere, which do not 
delcend again in Rain till they are carried a great Di- 
ftance from thence; fo that there being a lels Quantity 
(xf that which tempcrates the Salt, to be found in thole 
Seas which are between the two Tropicks, than in thofe 
Seas which are in the Frigid and Temperate-Zones; it is 
tio wonder if their Waters are falter. To this we may 
add i that the Ocean is of a much larger Extent betweeii 
the two Tropicks than any where elfe, and yec there are 
fewer Rivers difcha^ themfclves into it. 

37. After having thus explained moft of the Proper- 37.0/1** 
tics of common Salti there remains nothing more for us j.t'""/ 
to fay about other Salts which are digged out of the ,f^'. "* 
Earthj fuch as Kitre, and Sal ^rmomack, but only that 
they are produced much in the fame Manner, andahaC 
whatever is particular in diem, is owing to tb*ir Farts 
beine more or lels etols ; and that whereas the Parts of 

• . Ka, Sw 
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Sea-Salt tnay be compared to CyBnderst ' the Parts 
of other Salts may be like TTlfins or Qmet; and la{l^> 
ibme of thefe Salts maybe fo fubcle as to fly away by 2 
moderate Hcatj as tbofe which the CbymiAs caJi Faia- 
tile Saltt. 
it. n* 58, There is rae Thii^ very obierrablei which I 
^Zi^" ""* not pals by in Saence, and that is, th«: all Salts 
a*b. may be io changed as from a hard Body to beqanic li- 

quid. In order to make this Change, they tdce the Salt 
and commonly mix Brick-Duft with it, and put them 
whether into an earthen Veflclj which they call aSstart^ 
Aen they fet it upon a fierce Fire, by the Force of 
which the Sale aTcends in the Form of a Vapour, and 
as it condenfes, it drops into a Receiver. And this is the 
Liquor which the Chymifts call O//, or Sprrif of Salf, or 
Afua-VoTtis which is ufed to difTolve Metals with. 
t9>Na« 39. In order to know bow A^ua-Fartis cofnes by ths 
^K^S" ^°'^ci we muft confider, that the Particles <rf Salt 
£^^ '""' which are very ftifF, cannot.be made limber, byb^ts 
forced through the winding Paflages which are amongft 
the Brick-Di2l, but at the fame Time they muft become 
^tter^ and whereas before they refcmbled licde QAMbr> 
they now become like the Leaves of Bwnfrj with fharp 
Edges on each Side ; and herein confifts the penetradiMi 
Qyality of Afia Fartis, and alfo its very (harp Tafle to 
much different from that of Salt, which only afftdb the 
Nerves of the Tongue when the Points arc apfJied to 
diem, whereas the Parts of A^Oa-Fortu, cut with their 
Edges. 
^o.Oftit 40- LafUy. All that which is produced by Art in the 
Ktimrt if Laboratories of Chymifts, is done naturally in the Bowels 
^^■"^ of the Earth, where we fometimes meet with (harp and 
corrofive Juices w^ichare like*^j«j-RirrM, and which are 
capable of making infinite Variety of Diffolutions of all 
Sons of Bodies, even the hardeft of all. Now it is to 
be obfcrved, that thele Juices confift of two Sorts of 
Particles, "the one of which are fmaller than the odier, 
ind that when the Heat which is within the Earth, has 
exhaled the finer Parts of thefe Juices ; by which the fe- 
cond Element amtated the groffer ones j the Weight of 
dieie latter muft caufe them to be ac reft with refped^ 

to 

\.ThifintstfiithirStlii,6-c.]Tiit I Uce a Vfnmii one way; from 
I^rcidn of M'IrciWhEQ looked upon | wbEHcf [faf priaciMl.Properiinof it 
ihrciUf;h a Miatifcopti appear ro i imy nfil^ be dtducni. See Clirt't 
be Senannilar, ihLn and long, ibeir i fhjfaki. Book 11. Chip./. Sett. 
SideiPmileiognint, uid gfvvi\Dg)i£t \ \%, 
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to each otbcTj and by that Means to become hard Bo- 
dies, in wldch we may meet with all the Properties which 
we iee by Experience aie in ■ j4llimi, and i f^tria/. 
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CHAP. V. 
Of Mineral O T I^ 



WE have feen by flic fevcral Properties of Water i. ofth, 
and Salt, what may be produced by the erookej ^f'"*^ 
Pores fiie ffa-vfi, and alio by the /rmg^* Pores which ' 
are in the Bowels of the Earth : It remains now that we 
examine what may be generated by ihe tl^rd Sort of 
Pores, which we comfrared to the Branches of Trees- 
And iince there are found in Mines, certain fat oily Li- 

auors which will not eafiiy run ; we cannot but think , 

lac thcfe various Liquor, are nothing elfe but Ctillcdti- 
ons of thefc branched Particles, compofed of the Mat- 
ter of the firil Element, aflembled and concreted in 
thefc occult Pores. 

^fThefcColleflions mayvety wdl be liquid; for thoi^h f^i, 
on the one Hand their Parts frem not much difpofed x.o uiJfJl 
i^ one upon another,' as the Panicles of Water; yet 
this is made amends for, by their nor being fo fitted to 
approach each other ; fo chat there are veiy lai^e Intervals 
between them, which may contain a fofhcicnt Quantity 
of fubtle Matter to put them in continual Agitation. 



K3 



5. Thus. 



bavc oblervei ibit die Pvi 
\dUiim, when looked ac duDueb a 
Mlaxiicopei appear id be a Stile 
inore compafli and id Inve a ta- 
■Ogijar Plain on ode h\ie, u in 
Topi and oniheoiheroppofiteSide 
a nke leianpilar Plain, with two 
Qaadmigulai Plaiiu lying becween. 
WboKx tbey callc& ihai it uugbc 
10 be altiiiigeaii to harden and 
corrode; but txcaofe the Eodi of 
die angular Painu are Ibmewfait 
Wnnti cbcrefoic it ii cot (o fliarp u 



1. Fitriif,) Conoeming 
Voat Klodi of riirUI i Ae 
of ptepaiiiWi. the Uedidi] 
Sec FOirf, Stat ;4. Chjp. 1 



four peniagonal Plum in che Mid- 
dle, and thiee niangular Plain! it. 
euh End. iVheniw ihey eollea. 
That ii ought ID hnre a yery ftiong 
comoOve and aftringenc Fawer> and . 



«( ba [he moll Add chat ca 
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' y whjii 3- Thus [be Interruption which there ts atnongll the 
i **^ Pju-ts of oily Bodies makes ihcm alio to contain lels of 
*" ""' th^ir own proper Msttet in the lame compals) than if 
their Parts could be ranged in a better Orden aoA. there- 
fore they ought generally to be very light. 
4.mrA * 4' And they can hanlly be tranfparent) becaufe tbe^ 
iiiifittM-f- hinder almoft all the Motion of that Matter by Mean* 
f^"'' (rf which {he Obja^ whicb' att.b^jionc] them ait upoi^ 
the Eye. 
J- mrii i' And becauf^ Ih^ I\4tl oS Oyk wt of fuch Figures 
tmgaUfHH, as will not allow them to flip by one Mother with eafe, ss 
«r'^.W ^°^^ °^ Water do ; and yet feme of them are near up- 
fi kmd, on as groji as thole of Water j it may happen, that the 
Matter of the firft and Iccond Element, may not 
be able to keep the grofler Particles ip Motion, 
thou^ i[ may have Force enough to keep the othef 
Jo j For this ReafoD] thele Oyls may congeal fooner thaQ 
Water) and yet not become fo hard ^ not only becaufethey 
are rare, but aUb becaufe the fubtle Matrerj whichiocom- 

Eafles them^ is always agitaiitig the Extremities of the 
trie Branches of which every ramous Particle of Oy^ 
confifts^ and this makes them to have a kind of Soft- 
/ nela 

' 6. mji, (i. It is evident that it mull be very difficult fiar the 

'itiZ^p^ti ^""^ °^ ^^J"' ^ ^ ^^"^ °^ ^ Pores in which they are 
^Ojiub^,^ formed; and that it is a very bad Way to endeavour tq 
•^ <'»»*" dilengage them by a vit^ent Heat; for this "will rather 
^wbichihfjr ^rgjjj jfi Pieces their Stanches, than draw them outj and 
■ ' by that Means change the Form and Namre of them ; Ic 

is on the contrary, more proper to make ufe of fomething 
which can enter gently into the Bodies in which Oyl is 
contained, and feparate their Parts and widen their Porcs, 
ib as togive the branched Particles an Opportunity of com- 
ity out of their little Prifons. And this agrees wi(h Es- 
perience; for Chymifts have no better Method of draw- 
ing Oyl out of dry Bodies than to fteep them firft in a 
fiiffident Quantityof Water, and then to diftil the whtJe 
thiiough an Alembick. 
T. ft» 7. l>Jow Water is the tnoft ufeful for this Purpole, be- 
Kwir )( (f Q2.tife it will eafily and with a moderate Heat afccnd in 
^/, "n'dthM the Form of Vapour, by which Means its Parts will carry 
. iki SoTii the Parts of Oyl along with rhemj which othenvife could 
'nm^IlLrs ""^ ^ moved and put in fo great Agitation as to flyaway 
«iM £«Wp in Exhalations, without a muph greater Heat than is iie-> 
*•—'' Gcflary to make Water evapotate ; and further, the Parts 

of Oyl arc fopetimes fp «nam{;lcd with each odier, that 
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they will baro fooner than exhale alone, '^nd this is an 
Obiervation worth remarking; becaufe it fliowsus, that 
Exhalations cannot, rife out of the Bowels of the Earth, 
but that they rnuS be accompanied with a '^reat Quan- 
tity of Vapours, but that inefe latter may often rife 
alone. ■ - - <.- 

8. The Nature of all Sorts of Oyl being thus f jpppfed, g. h™ 
it is eafy to forefee; that if there be any parcic ..r Sort >»< ■'•'" ff 
of Oil, whofe Parts may be broke in Pieces by beihg ^'^j^, 
continually bent backwards and forwards, then every lit- ^thmjjfmt 
fle Branch will be broke into as many linle Pieces as ir •^f "^. 
is made up of j the Figures of which not being fo convex ^Ju b«^. 
nient to entangle each other aa they were before, they 
muft necefBrily compofe athinnerand finer Liquor. Ana, 
on the contrary, if the Parts of aiy other Sort of Oyl, 
are'very difficult to break, they may at laft meet ti^- . - ' 
ther in fuch a manner, as quite to cntan^e each othtr^ 
and confequently they will co-npofc i Body which wilT 
not be hquid at aB. Thus it may happeh, that fotne 
Oy!s which ai« kept a long Time, may grow thin, arid 
be converted into a Liquor like Water, w*ich is nor [Ki- 
ftammaUc as theOyI was from whence it proceededjand 
that other Oyi? may condenfe and become a vifcous Bo- 
dy like loft Wax-. ■ - . 
- 9. Wbilff the Oyis'are concreting in the Bowels of tht; 0* ^^^ 
Earth, and ■ after they are concreted, their Pores may be' */«(■«./ 
filled with » foreign Matter which is ftopped in themj ^•«"'ismi- 
As,for InftatKc, thdt of the feveral voiatile Salts; and hy^uTfiw^ 
this Means, the fubtle Matter of the firft and fecond Ele- Smi if 2i- 
toent being no longer able to enter into thefe Bodies in "™*^ 
fo great a Quantity as before; they will fo hx lofe their 
LiquidnoTs, as not to recover the Agitation of their Parts 
ftut by the Help of a confiderable Heat : Thus theit 
Namre will be altered, and they will becoine hard, and 
very heavy Bodies, fcch as SSneral Sulphur, and the fcve- 
rd Sorts of Bitmik» taken but of the Earth, 
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C H A P. VI. 

Of Ml&TALS^ 

I. ofMt;- \ LL Bodies which are tafccn out of Mines are calr 
ttu^Mi- /\ led juii^aii in geDCral, and they are commonly di- 
*"' ' iWuifli'd into two Sons. The BrftScHt are all thofe that 
wilTmelt in the Fire, and can be forged upon an An- 
vil> and tbele are called J^aU i the Qth^ Sort> are thole 
which have but one of tbefi: Properties at moft, and 
they are called by (he general Name of ABwwai, 
1. nti a- The Metab are, ■ GoIJ, SHvetj t^ad, Ctjfer, Ir«r» 
w( »nMr^ and Tin, to which we may alTo add ^kkjUver, nbtwith- 
^It^ Aanding it be generally liquid, and not capable of bciiu 
; folded ; For we place it in the Rank pf tfaefe, becaufe 
there are levcral Ways of makiOK it ccafe to be liquid, as 
for Examplcj by expo&ng it omy la the Smoke of mel- 
ted Lead. It is concerning thete Bodies only, that I in- 
tend to Ipeal^ in this Chapter, aod Ihall relcrve whiK { 
have to lay of Mtterab to the next Chapter. 
yPfiht 5 And firft, it is to be obferved. that though Salt be 
J^f™^ in Its own Nature very fixed, yet this does not at all hini 
^u<tM'- jg^ ^^^ ^jj^j jj. jj^jj, ^ moved with 4 very great Veloci- 
■^ ty, not only whilft it remains ^n ±e Pores of the Earthr 

where it is urll formed, and where it mull have as muci% 
Rapidnels 33 the firft Element of which it Is compofed j; 
but alfo when it paHes out of the Pores of the Earth into 
other Pores which are a little bimer, if no other Matter 
but that t)f the firft Element be^ffbred to furround itt. 
!f or th^} when it ha; loft a great Deal of its Modoa> it 
will acquire it again, for the fame Reaftuii diatwe le^ 
Water does, wt^n it is tnised with Lime, and enters 
into the Pores of it- What I have now faid of the Parta 
of Salt fingly, is to be underilood ^fo of the Parts of 
Salt, Water and oily Subftances miiced together. We ap- 
prehend therefore, that all thefe may be moved togedier, 
and go jlong through fuch very ftrait Pafla^. thac 
they have no room to turn either to the Right mnd or ta 
the Left) but only to move direflly fcxward all together ; 
■whence it follows, that being at reft with relpedi to each 
other, they *ill form thole Tittle hard Bodies vriiich we 
imaguie to be the compooeot Parts of Metals. 

. ^.It 
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4. It b to be obferved further, that thcfe Sorts of Kt- 4. n« 
de hard Bodies, muft generally be formed very deep ''^'^^^^ 
the Earth, where the Earth it lelf is vay folid, ^d smv/i^,^ 
Hvhere fudi Sort of Bodies as are ncceflary to fcmnthein ^'"^t 
muft conrequently be fbundj rather ttfan towards its Su- 
perficies, where its Pans are diliinited, and at fuch a 
piftance from each other, that |:I)e Ajr and a great many 

other Bodies diSn^ntly agitated, can get in betwixt theto 
and hinder them from generatii^ any thii^ that is iis^Ai 
as the component Parts of Meuis muft be. 

5. Now it is ealy to apprehend, that the Vapouis and j- Bi» 
EriialatioQs whjchaicend out of the Bowds of the Earth J^J^^ 
with fi^me Rapidity; may {bmedmes pals tbrpu^ par- j^n^iiuitf 
ficular Places, which though they be indeed vpry ftrait, '** ^"**' 
yet may be wide enough, compared with the finall 

Farts (» Metals -which are brought thither out of tibole 
Pores in which, a^ iu lb many Moulds, they were formed 
and lodged. By this Meansj thefe fmall Parts are brought 
up very near to ijs, and fti^iped in the Sand and other 
Rrts oi the exterjial Earth, which is within our Read^ 
and which Mens Guriofity have led them to fearch into; 
and being lodged there, they compofe thofe Veins of Me- 
^ wbiQQ are afterwaids rcancd by Arf. 

_ 6. When the Parts of Metals are mixed with an car- *• ?*** 
^y Powder, there js no doubt but that, Fire is veiy pro- ^/^J^ 
pgr to fetch tbefn our and to refine the MetiU, be- 1" f^^ 
caule ir- will eafily difperfc all that which is not metallick ; ^'^"^ 
But tf the farjie Parts ftick in any Matter which is very rgjria/ii^ 
tiard, and whofe Hardneis they increajq by filling up its '"■■ 
poresj it will be to no Purpofc tomako ufe of thePorce 
<e^ Fire in order lOi difengage thefe Parts j becadb 
Fire will not difperfe any Matter which refifts it very 
much, without cftfrupting at. the fame Time and reducing 
into Smoke a great .many (^ the metallick Parts. For 
1^ Re^lbu when ar^ valuable Metals, liicb as Gold or 
SUver, are to be feparated from any terreftrtal Matter 
whkh is very hard, there cquft be fijine Artifice made ufe 
of. 

-, 7, Bq( whatever the Manner of refining Metals be, iiJ^^r*H 
die Metal it fclf cannot but be very heavy, becaufe the j^Li. 
Parts of which it is compofed, being very grofs and fblid, 
that:Whidi is compel of tiii;m, mufi conlequently be 
very weighty j and for the fame Reafbn it muft allt; be 
jb hart], as not 10 be" made ]ic|U(4 hux by Means of a 
yiolent iieat. * 

8- Howe: 
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B.jtpir- H. However, it may happen, that the Para of a Me- 
^J^**-- tal may be fo ftnooth and fo well poliflied, and alfo i of 
<^idSver fuch a Figurcj that they can touch one another in a very 
b LijM. few Places only : ■ In this Cafe, they drill corapofe ft 
liquid Body, bccairfe the Matter of the firft Element, and 
fome of the fmaller Particles of the fedond Element, 
will continue to flow amongft tbemj and fo Jceeprhemia 
Ibme kind of Motion. "^ 

J. mat-. 9- This Obfcrvation is very well worth remarking ; 
Aii'i'^* becaufe it eKplains to us rhat particular Quality which 
i^,. makes ^cttfthtr to differ from other Metals. And' as 
CO ±e DiScrences obferved in Metab, we may affirm 
in genera!, lliat they all confift in this ; ihat their com- 
ponent Parts are of different ^ne&, of different Solidityj 
and of different Figures. 
io.nji lo. It is therefdrie no ContradidioB in the Nature of 
^^"V . Things, that by adding to the Parts of frane cheap Me- 
f^ti^i,"" tals, Some other Parts of Matter, which may caufe them 
wm LHd CO be like the Parts of a valuable Metal, Hich a Traif/rnu- 
imm Gild. tatio» of MeDits may be made, as fo many ChymiftB tmve 
wiihed fen", and "trtiich fbine of that Pf(»efSon have de^ 
clared that they baTC found. ~ 

II. 3« ir. But becaufe we do not know particularly whattJitf 
'^f^a' Figure and Kgnefi of the fmall component Parts ofMe- 
<ui«iH^*»r tats and other - Ingredients which go to m^e fucb » 
*"«• ■ TranfmutacioK are; neither is the Secret of uniting them 
tc^etber, as yet Ibund out ; we muft think, that if it be 
tme, that (bmeCbymifts have now and then converted 
■ Lead into Gold, it was by juft fuch a Hazard, as if « 
Man (hould let fiill a handful of Sand upon a Table,- 
and the Particles of it ihould be fo' ranged that wc coul^ 
itad diftiDiftly ort'it a wht^e P;^ of Firgil'a JEiutd. Ic- 
is tbereibK great Folly to attempt to find out fo great » 
Secret by Re^nor Art i And there is fcarce any Tlting 
more cetuin cban that the Perfon/ who woukl try to' 
hit upon i( by Chance, in making a great I^umbef of Ex- 
p«imenU,-Wul be ruined firft. 

"I2.N6W, 



t. of fi^'t Tlftn, tie) IE ii 1 the piincipil, Vhxnaatax of h tt*' 
probibie ihac ihe PardrUs ai ^V»- 1 u hi explained, la Clirc's Fiyfiitit 
JUvtrwe {ihtnliT) or cylindrical i | Bookll. Chap.41 Sefl. 39. 
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13. Now if we coafider that the Pans of Metals are n. m^ 
Tcty fdidr we muft conclude, that they will refift the i^t^Jhid^ 
Adion oi Li^t. and con&quently refled it -mil its whole 
Modem j whence it ft^ws, than when Metals are vd) 
poUihed, the}' ought nither to appesjX br^ht thao'coloupr 
ed 

I.J. However> Gold and Q)pper appear each of jj.ifi- ' 
them to be of a peculiar Colouri the ,ons loolqnff ydlow gm mi 
and the t«her red. But. this may proceea from ^^^^^ 
hence, that ±e componcoc Parts, whtb oonfift <^cJ^7^ 
original metaUick Particles aflbctated ttigetBcr> i are * 

bigger than the component Parts o£ other Mct^ and 
ijiat the InteriHces u4iich are left between cbcm, mate a 
coofiderable Alteration in the ReScxioQ of ijie Light:^ 
And indeed if ibere be as much Pains taken to burnilh 
Gold, as is taken to bumifli Silver ; chat is, if the Parts 
of the Gokl which Aick up h^jwfti be fi> ground down 
by what Artifts call a B!mii~Stme, and be made as levd 
as can be with the Rrit^ and the Gold be then located 
upon .with a ^}icrofcopej it will appear vay rugged and 
uaewDi.and like t..grear NtiiDber of IkEk hfamiains 
ranged on each Side with their Valleys betwixt them; die 
SitOfldoo of which is iuch,.that if die Litjfat be reflected 
from the Tops of them to any particuou' Place where 
tbeEye is, there will be ncme refleoed 10 it frara any- < 

thcrPatts of their finaliSuper6cics. . , ^ 

I4> This 1 IntetnJptioo which there is , betwcieli Ad 14. ify i. 
Parts of. Gold, is the Reafon why it will very freely per- Gtuiit^ 
micche Edges of Tools to eorer into it, ^nd caifcquene-.""**' . 
ly, why it is eafier cut than other Meials- 

if . It ftiay without doubt be conccircd, tifflt Metalv i;.fW« 
may have all thofe Properties which we have mentioied^ Xm'X^ 
300 yet their component Parts not be made up of thofe u cmfirmu 
Particles which we have iaid ihcyare made up of: But^^^JJ™;^ " 
then it is not fo eafy to account for the Eifperiirieots ol^^'r^. 
ChymiftS) who by. the Rcfoludon of Metds, can draw* 
Salt.and Sidphur out of them; Sothat the OperaticMS of '• ' 

Chyiuills help to confirm what we have advanced. 



I Cb^, 11, P^t I, jiri, 17. jm4 
f^od make* ii to be ^ilblrcd br | ' ' 
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JAitliiJ?' ^^' ^"^ however this be, we cannot but riiink that 
OtsiiiT' . 'he component Parts .of MetaU are long ; otherwifc we 
cannot uoderftand bow MeCals fhould be To dudile as 
tbef arCi whether tbc^ be i forged upon an Anvil, or 
drawn: through a wire-drawing Iron; whereas, if we fup- 
pole them to be fomewhac long, it is eaiy to conceive, ihac 
vtbea they are prefled <m one Side, they v/Sl Qip fide- 
ways of each other without quite {eparating. 

17. Further, it is not pofljble to conceive, that when 
a Piece of Metal is continually preflbd upon one Way 
thePartsofit Oiouldbeabte colyeciolsi on the centraryj 
we cannoC but think, that they mult neccflirily (6 order 
tbemTelves as to place chcraielves by each other's Side, 
and corre^nd LcngtbTways to the. Lei^h of the whole 
Piece, whidi will mafee' it cafier to bend that Way 
than any other; And this agrees with Experience^ 
ibr Metals which are beaten into Rods upon an Anvil, 
or drawn . into Wire through a' Wire-Iron, are very 
ftrong Length-'ways, but Breadth-ways they are many 
Times eafier to break than Workmen would have them. 
And we oblerve Strii^ in them, as in the Slip of an O- 
zier. 

18. ThcTeStrti^ ought not to bein Metaldisa iscaft 
tod has not been roigcd: And fo we find that cdtMetd 
is as eafy to break one Way as another. 

tp. Steel, which is nothing elle but fine Iron, is capa- 
ble of being made the hardeft of all Met^ The Way 
of making it fo is this ; only to heat it ted-hot in the Fire, 
and then throw it all at once into cold Water;, and dils 
manner of hardning is what they call tendering it, am) 
this makes it c^ble of cutting or at leaft of breaking all 
Sons of Bodies without Exc^on, even Diamondsthem- 
felves : For ic is certain they will break in Pieces with a 
finall Stroke with a Hammer if it hits right. 

ao. In order to account for this ESed (which per- 
haps is one of the moft admirable, and doubtlels one of 
the moA ulefiil Properties that we know) we muft fup- 
pole that: the Heat of the Fire, which makes the Steel 
«lmofl: ready to melt, puts the fmall Particles, which 
each component Part is made up of, into Motion, and 
thereby caules the Particles of the two neareft compo- 
' ' iKbt , 

I . Tttiti iifm an jiavil, SCcl , 1 " Inches Bradrheach Wiy. " P/«r,' 
« An Ounce of which (Mt GoW.) j "Btti ij. Ckap. 3, Bui coDceming, 
■■ i> rpraj intoreven hundred and ' the Duihlenefs oF Cold, SetCbaf, 
t' Sttj Learea and above, of four j 3. Fan I. jlrUia imdii. 
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nenE PaitSi (whole Diftance from each ochcr was rtxf 

fmsdl) though far enough) to approach a little nearer one 

another, fb that the Metal become; more uniform tlun 

it VI3S before; after this, being call on a fudden into ths 

cdd Watcfj- the metallick Pans ■ lofc the Motion they 

were" inj before ichey have Time Co gather tc^etber a- 

gain into groTs componenE PartSi with conliderabie Inter' 

vaU between them: Whence it follows, that the Points 

or Edges of Gravers and che Teeth of Files can (x^y flip 

over mem without oiterii^ iata tbem. 

21. And in order to reduce tempered Steel to the *''^V. 
Sute it was in before, we need only heat it red-hot again Vi^ttit 
in the Fire, and let it cool gradually ^ for then the Parta ^"i*^ 

_ which were uniformly joined together, will have Oppor- 
' tunity of reuoicing in a great many little Mafles or Grainsi 
and leaving as lai^ Intervals between, as there wu be- 
fore the Steel was tempered. 

22. Iron is capable of being hardened almott as mudi *3..pf 
as Steel, providol it continues in the Fire longer than 7*''i3 ' 
Steel, before it be put into cold Water, and the Rcalbn ^tihtrUf 
why it muil continue longer, is, becaufe its Parts are ttUcBwmn 
more fixed i and of this we have a fufEcient Proofj be- ** ""*™* 
caufe Iron is harder co melt than Steel But other Me- 
tals cannot be tempered in this Manner, at leail by them- 

fclves without any Mixture, becaule a violent Heat, can- 
not put their Parts a little in Motion, ib as to tai^ 
them diferently, without quite melting them. 

23. We find that a CompoGtion of Coroer and Tin x%.Hiw* 
is very hard and briccle, though each of thefc Metals fcpa- ^""*i?L 
«tely is eafy to cut, and will eafily bend without break- MaXm^ 
ingi the Reaibn of which ii, becaufc their diferent Part* *«»«**^ 
being uniformly mixed together, unite in very fmall Maflcs 
orGrains; whence it follows thatthey cannot befo cloiely 
connefted tt^thcr, in the fame manner as a Wall bdiE 

with fmall rough Sone is not lb compaiS: as one built 
with large cut Stone: And for the fame Realbn, che In- 
terfaces left betwixt them, are not large enoi^h fbr the 
Edges of Tools to enter into, lb that they can tHily dip 
over them, without loolening any of the Parts. 

24. We obferve alfo, that Metals are very iubje<fl to **■ 71W 
Ruft ; Now Ruft is nothing clfe but a Diforder of f^ ^^f*- 
their Parts, caufed by the Adion of fome ftrong Li- jifimliBtiit 
quor, which is in great Agitation, the Parts of which Ordir ^tit 
getinto the Pores of the litde Maffcs, like to many J^^* 

WedgWj 
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'Wedea : And becaute tfacfe Pores are finaller in Iroa 

and Steel when they are tempered than when the)' aie 

not, aixl for thsit Rcatbn it is then toon difficult for o>^ 

tber Bodies. to enter j we likewise coccludcj that tbcy 

are not fti ilibjedtto Ruft- 

■f. 7%M 15. It is t6 be obierved alio, that tbe nifty Particlesof 

^uTJrf ^^^ *re not eatirely corrupted. For thofc which 

mtahiafi come off of CoppCT} for ItiAtDCe, which we call VerJe- 

tmiirthtn' pre^, may aftcrwardi be cwivated into Copper »- 

S^. ' pia. 

1.6. Wbj 26. That yirJignafi which is tnade of Braisi fliould 
tti Rmfi if afterwards be converted into CoK)er and Dot into BraJs^ 
S^^hTm •* °o W"y inconliftent with what has been Isiid : For 
i^wr, ' Brais is not a real Metal> buconly a Compolitioii of Cop^ ^ 
per, and a CCTtain ftifile Stone cali'd l^it Calamhuritt 
mixed tc^ther in tbe Fire. And it is probable, that 
the Venkgreafe is made only of the Parts of the Copper 
find not of thcde cS tbe L^Calarmiam, which is mixed 
with it. 
ij. Tit 27. I fliall finifh what I propofcd to &y concerning 
i^™^J* Metals widi an ExpltcatioD of the Artifira made ufc <rf 
mS%lnri by the SfaniartU in Feru, and Other Parti of jitmrica, to 
Separate the Gold and Silver, from the Dirt and Stones 
which thefe Metals are found mixed widi. Firii, thw 
beat to a Powder in Mortars, the hard Stones whicrt 
they dig out of the Mines, then they pour in as mucb 
dear Water as is llifEcient to make a very foit Pafte^ 
which they fprinkle with a little Salt and Quickfilver> and 
then tbey beat thetn up together for a confiderable Time. 
After this, theywafti the Mi«ttrein feveral Waters, whfch 
feparate all that is not Metal from them, and the Gold 
or Silver appears at laft like an jAmalgtma, as the Chy- 
ttoAs call it, with jHereury, which is afterwards made to 
evaporate with atnodefate Heat: And then the MetaU 
become like Aihes. which they turn into Ingots, by melt- 
ing them in 2 Crtidblein a Very fierce Fire. 
aR. TV 28. This Method of refining Gold and Silver/ is very 
^ufZSid. ^y ^ apprehend ; For it is evident, that the whde Se- 
cret is nothing elfe but to break the linall InclofureSi in 
which the Particles of the Metals Are contained j and the 
Water and Salt do the fame Office here, as the Water 
tlone does, when dry Plants, out of which we would 
draw Oyl, are fteeped in it. And as to the ^Ukfilveri it 
ferves to unite and gather together a great many Parts of 
thefe Metals, whidi would othenviie be in Dai^r of 
iumtoe off with tbe Wacer> as they are wafhed. 

CHAP. 
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CHAP. VII. 
Of MINERALS. 



THERE area great many more Things which need tl"'*** 
to be explained in Minerals than in ^letals, and ^,„( ^^ 
there are alfo a much greater Number of them.. For ■«■( T^iw* 
We reckon but feven MetalSj whereas there are an J^^^-JJ^T^ 
innumeraUf Quantity of Minerals^ I Ihall here C^eak fp,a u ta- 
only of what fcems to me moft probable with Regard '^''''S^ 
to the Nature of tbofe which are moft common. u'titu^ 

2. Though , thofe Places in the Earth where Metals i.h<« 
are formed are very much prelfed upon by the Wei^t ^_^ ^ 
o£ all that terreftrial Matter v/hich is betwixt die& m^^wdi 
Places and the Surface of it, yet thofe Parts which are 
near the Surface are fo little preffed upon, that they 
are feparated from one another by an infinite Number 
of Chops and Chinks, which are open every Way, and 
which give a free Paflage to Vapours and Exhalations* 
and to 3 great ma^y other Parts of Matter which aiC 
put in Agicatron, by the Heat which is in the Bowds 
of the Earth: And becaufc it is the Property of Exha*- 
lations to mis ihemfelves very eafily with thofc very find 
terreftrial Particles, which they tnemfelves loofraij they 
muft compofe a great many little Heaps, the Parts of 
which, after having been difFerendy agitated among^ 
each other, will agree to move all the lame Way at laft, 
which will caufe them to be at reft with lef^cSt to one 
Another. After tbiSj the Body whkh is i^us compoled, 
, havtiig 



I. Thft PUai m tbi Earth uhiri 
iiiigti arifeniKi, &c.) There is ■ 
Very remitkabJe Pjflage ' " 



■bfliowj 









fHnition oF the Eirih fei 

rab)e Depth, wfaicb becaufe 

well worth OWerraiion I Oiail here 

tranlcribe. ■ Upon digging tbe 

< Eirch, fbme dme igo at ^m- 

• fierdam, two hundred and ihittf 

■ two Foot denji id order to make 
'■WeU, ihe following Soru of 

• Eaith were obferved ; Garden- 
" MotdiT feven Foot, black Eirrh fit 

■ CO bran, wlMch they call Tutf 

• ([bough ic if not [be wa Turf) 



■ nine Foot, foft white Clay nioa 

■ Fooi, Sandeigbc Foot, Earth foql 
' Foot. Sand, upon whidi theHoirifi 
' a( jtinfiiriiini are built on met, 

len JFoot, Cl«y two Foot, whit* 
' Gravel four Foot, dry Ezrih Gva 
Foot, muddy Earth one Foot,Sanil 
fourteen Foot, fandy Clay [bre« 
Fuoti Sand mixed with day Eva 
Foot, Sand mixed with Sea SfadU 
four Foot, aftM that a Clay Grounj 
' TO Ae Deptb of , a hundred anJ 
two Foot tt^ether, and at 1>A Gra- 
vel for thirty one Foot mote wher^ 
' the Di^liu ended. ' V^ttim GM* 
pafhjt Bom I. ftop. 7. 
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having a Farce fufficient to put the Matter which £ir- 

loundsit in Agitation, will by D^ecs trani^ all its 

Motion K> chij Matfer, and at kH he at Reft, being 

formed into a Figure very nearly round. Arid this, in 

, my ftnnionj is the Medipd in whitih « &«» of Sand is 

formed, and in the latae Manner innumerable Grains 

may alio be formed. 

- J. n« ,3. Thefe Grains are heavy, becaufe ihw, are compcJ. 

glff^yf fisd of tcrreftrial Matter, and they are haid becaufe 

giil^ without Motion : They mufl; be tratjfparent becaufe 

the fmall Globuira of the fecond Element, ty which 

they were agitated at firlli keep open the Pores tor thetn- 

felves to p^ through: However, chefe Pores are not 

Co maoy, but that there are a great many folid Parts M> 

to reflea the Light; and becaufe their Superficies are of 

different Roi^hae^ and diSerently uneven, this caufes 

leveral Modifications of the Rays of Light* and makes the 

Grains of Sand to appear of all thofe difierent Colours 

•wiacti we oblerve in menl. 

'4' Hw 4. "llie Produdion of Clay is not at alT diSerent &om 

^ iif- ^j. Qf Sand; only we muft add, that the Particles of 

Clay are vaftly finaller, fo as to leave veiy littl? Intcr- 

ftices bctu^een them, by which Means it is very difficult 

for Water to penetrate them. 

f. n> 5- Becaulc the Parts that are brought up out pf the 

^^niftie Earth are not at all exadliy alike, nor every where in the; 

y?^^w ^*™^ Quantity ; and becaufe dfo the Vapours and Exha- 

euj. Jations which bring them up, are nor the lame every 

where ; it evidently ftdlows, that the Grabs of Sana 

and C%i cannot be of the fame Kgnefs and C^ality e- 

Very where. 

e. mj 4, 6. Thoi^ every fii^e Grain of Sand be tranQtarent, 

""Tfe^ •/ yet a great Number of them together compoTe an o- 

G™r««- P^ ™'^y ■ ^"^ "^ h\^t in paffing throng them 

^m^att going leveral Times out of Airinto Sand, and out of &nd 

**• into Air alternatively; every Superficies reflcfls Tome 

6f the R^s continually, lb that at lall, there is none left 

to go on tha,t Way which they at firft tended. 

*. aw 7- Now if the Matter of which a fingle Grain of 

tsai.Ctj- Sand meets together in fo great a Quantity as tocompofe 

■IlilS*^*^ a Mais of any confiderable Bignefs, this Mafs will be 

tttdattd. tranTparent, and according to £e Degree of Hardnels 

'which it has, and the particular Rangement of its Parts, it 

will either form fome Flint-Stone, or CryftaL or Dia- 

- .* fliond, 

8. Tboi^ 
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8. Thou^ all thefe Bodies are very hard, yet they muft 8. n^ 
notwilhltaimig that, bavebeen origmaUy liquid: And that ^{,^J^ 
they were lb appcan from bencc; that they are all oi fi^J, sZ" 
ihem ot that Figure whkh Drops of Liquor of the lame '•_* ^fit ' 
6ignels> ought to be; and alfo 'from hence, that when a "' 
great many Pieces of Cryflal arc found together, as they 
. very often arc in the Mountains of S-mJferlaad, and in thole 
,in the Milanefe, they are all of the &me Figure that little 
Balls of Palle laid one upon another and prefled together 
hj their own Wc^a might be : For as every Piece oi 
Oyftal, is lurrounded and comprefled betwiit lis others* 
foic is Iqueezed-into • a Body with fix Sides very nearly e- 
qual. 

, p. It may alio happen> that Ibme metallick Parts may B' *»• 
inix themfdves with the Matter of which all thefe arc ^J^'^/f^ 
compoled ^ andjf fo, this will caufc the Light to have par- /ok-, bt, jf 
ticuutr Modifications given to it, as it Ms upon, or pafles "'"'"^ 
through them) and then the Rays may excite the Senfa- 
tion of different Colours in usi Wherefore inAead of 
Cryfbil, Flints, and Diamonds, we may have E^aldt, 
^atSi Tipazes, Ruket, St^rs and fuch like Jewels, 

lo. What is here ^d concerning the Formation of >o--*^ 
thefe Sorts of Bodies,, tnay be confirmed from hence, ■^'^^" '-^ 
that Art, which imitates Namre, cannot make Glais fcm/«w«»- 
or artificial Cfyftal> without a large Quantity either of 'Jl^^f^tf 
Sand or Flint diffolved by a violent Heat, tlie meltii^ jimb.""- 
of which is promoted by the A£hes of Kali, or E?r», and 
fuch like Fmts which cc»itain a good deal of Salt ia 
them. And Enamel, which refembles precious Stones, 
cannot be made without adding a Uttle Metal to the 
Matter of which it is compofM, which would other- 
wife be only Glafs. 

■ I r. But it is to be obfcrved j that in order for Cryftal 1 1. TW 
ind (iich like traniparent Stones to be formed and gene- ^-^'l^'J* , 
rated in the Bowels of the Earth, they muft not firft be Grmmi if 
hardened into Grains of Sand : For though fuch Grains Sfndaina^ 
might afterwards be foftened in the Bowels of the ■'""'*' 
Earth, they could never unite together again, without 
leaving fome Interltices between them which would 
Jiinder thetnfrom being traniparent. ', 

Vol. IL L 12. It 

~ i.ji 'BaJy wiih fit SUit t/m I "ia pctfcflly tmooih, u no[ igi 
tuattft^nMh Bet.) " It it noi eilf I " be imimed by any An whaling. 
'" lo fipd CHIC a Realbn why it itge- I '■ ever. ' FUay yj. i. IJuc tur lKe 
<< nerued with fexangular Didsh and I RnToo of [his, Sk tki iJeiii i» 
"(hi^ithtrbccaufcctiePoinrs aieof ' Fartl. Cktp.xi.. Jrl i». 
n dtfigrciit StXa, ibd the Siia are )'. 
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II. JJ«« t%. It is not eafy to underftand how Grains of Sand 
Flat-San, (liould bc frfftcned, but the? may eifily be joined to each 
hftjmid. ^^^^ jjy j-Qjjjg terreftrial Matter which gets into the In- 
tcrftices Usax are betwixt them, and lb cotnpole a Flint- 
Stone. 
,j. ^ 15. There i» no doubt butdiat In ftveral Parts (rf tihe 
fnafihMt Eartti, terreftrial Matter is carried up atong with die Va- 
'mmII/^A pours; For we fee that the Waters of a great' njaov 
mnirii lit Fountaira, though they are very clear, • yet coniain fuch 
^■"■" 'f a Quantity of thefe Exhalations that in Time they ga- 
^'*^' ther tt^her into a large Heap. Thus the Waters ctf 

the Fountains of J^ and AroKil, cotKain fo great a 
Qyantity of them, that they, ftick to the concave Super- 
ficies or the Pipes throi^h which they rurij and form a 
Sort of Stone vmy hard and heavy. 
I+. u,» i+- When the Parts of Clay are thus fiftcncd toas- 
£i«ii ft ther by the Matter which flops in and fills the Inceiw- 
T"^"'*- cesj they compofe Stones; which have liferent Qualities 
according to the particidar Nature of rtie Clays which are 
found in different Countrksi and that of the Matter 
which unites them. This appears from hence, that we 
find Stones in Quarries, where fome Years before no- 
thing was d^ed up but Clay. 
ir.Hiw 15. Thereis noDifferenccbetweentheProduaion of 
Mtrhiiit Marble and of common Smne, but only this^ that the 
frUnad. Qjy otjc of which it is made, confifts of much (mailer 
PartSj which lie a great de^ doler to each other, and 
confequenily the Intcrilices between them, are more eS' 
fily filled by the Exhalations which flop in ihemi (bihat 
the Compofkion is more dofe and campa^ than othet 
Stones. Whence it muft be very hard and capable of ta- 
king a good Polilh. 

iS. From the Nature of Stones both precious and 
rnMmMj ' Cotntnon which we have here laid down, I don't fee how 
Efftas a'_ we can deduce certain Properties which arc meniitmed 
fMfihafiri- ^y ([jg Writers of Natural Hiilory : As, for Inilance* 
SmJ"" that a Blood-ftocc, worn by the Perfon who has the Bloody- 
Flux, will itop the Diftemper, and that other Stones will 
cure other Diftempers. And therefore we find by re- 
peated Experiments, that thefe Sorts of Properties are 
hlfely afcribed to ±e greatcft Part of thefe Stones. But 
it is not fo with refpeS to the J-j/ad-pone ; for almoft alt 
the Properties thaeof related by the Ancients, are 
found 

t . Tti mitin puJi M pumtU-r tf Otm, &c/) Stt tkt Macs below oa 
Gbip. X. An. ij. 
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' (daad to be true ,- and we hare moreover fbum? more 
fiujriSiig Things in it. than wete known ro .rfae Ancicnts'j 
bat lb exreaomiaary i SjMe&f de ma ods .to be treacod 
ofbjritfett 



c H A Pi Vnr. 

Cftla LOAD-STONE* ' 

THESE Stonesi whicK are rerV touch of the CoJouf ^ *j5Xi 
oflroib but much harder and heavier, are talceii liW h.MaiJ*^H 
tS ibc Iron Mines i tliey are not all of the lame Bigne&j ** " "*"• 
oor of the fetae F^ure,- for they are found of all Sorts 
Of Figures ; and of differeat Bigncffea. The firft EfFefls 
taken Notice of> were fo furpriiiog to all the PHilofophers, 
that it was impoffible to have forefeen fuch, upon their 
Principles of Realbning ; Btit not to contend with them 
noWi concerning the litde Fouftdatitin they bad to goup^ 
on, and to Ihow the Strength of what I fotmeri^' '^ 
down in the firft Part of this Trcatife, I fliall do here as 
if I were the firft that had made any Obfervation about! 
the Load-ffoBt And. in the flrft Place I fliall reckon utf , 
ibme of its Properties, which I Ihall content my lelft witU 
only ailigOing a frvbable Rcaion for ; and after thatj I 
Ihall en«avour to eftablifli the Truth of my CofiJE(2urc* 
by fliowing that all ±e Confequefices that Can be drawd 
ftom itj agree with Experience. 

.2. The firft furprifing Thing in the Load-ftone, and i.iiJi 
which perhaps was fi^ft found out by Cbaiice. is, that if fl,^°^f^^f 
it be placed at a certain Diflance from a Piece of Iron, irm. ' 
the Iron will more out of its Place, and gO and join it 
felf to the Load-ftcme, sfad that fo llro&glyj as wil re- 
quire £>me ForCe to Icparate them from eacti othet^ain. 
And thus it is faidi that the Load-ftone iri^mi Iron. 

3- Now in order to fee if this Attradiftn Ije RiifiJ v iW 
procali wtf muff cootrrre that the Stftrfc may be eafily ,ITl11" 
moved, which is dpaH by putting it on any tight Thing fitm ai^t 
in the Shape of a Bbat, aitd then letciflg it fwim orr the 
Water. Aitcr that, if wtf bold a Piece of Iron at i cet- 
tain Diftance, we fltalt fee tfie iittle Boat move (ta tin 
Water, and th« Load-Aone cbme aad join ic felf to tte 
Iron 
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^ TI^ carefuUj tm Idi^ this Experitnentj has occafioncd 
" or a: ' " 



,^_. tbe Discovery of another Property of dw Load-ftone, 
ts turn as furprifing as aay of the former ; and that is, diat 
{" ^'"L"^ when the Load-ftone is alone in its Boat, and at Liberty 
w P<r«'(> to place it felf in chat Situadon which is moft convenient 
idrSiMtim. fts it, ii always has a Tendency wie panicular Way, md 
turns it fdf towards one Part, and fcems ty that Meani 
to affeft one particular Situation in tbe Worid. For it 
always turtis one of ks Sides towards that Part of the 
Horison which we" call the Herth, and the oppofite 
Side to the South : And thefe two Parts of the Load- 
ftone arc thofe they call its Poks, and tlie Ibai^ Line 
which is fuppofed to go from one Pole to die other '» 
called its jixii. 
f. n^i 5, One of the moft (urprifing Properties of the Load- 
'ffm^atiau .^"ne yet, IS, that it communicates mofe ftoperties ncW 
!!?« °™"' mentioned to the Iron wWch toiiches it, or which corned 
P'tptTiit, I, within fuch a Diibnce of it : Infomuch that a Piece rf 
"■ Iron which has been touched by a Load-ftone, or whidi 

has paiTed very near it, will lift up another Piece ; and 
has alfo its Poles, which turn towards the fame Pans oC 
the World that the Poles of the Load-'ftone do. For 
Inllance, a Knife which has bee^ rubbed upon a Load- 
ftoncj will take up Needles, and Na^s of Iron dr Steel, 
and the Needles of Mariners CompafTes will turn to- 
wards the North and South, and the Extremities of chem 
will point to thofi Parts. 
6. n«t 1$. Upon this Occaiion, I Ihall make fome Oblerva- . 
1(b/™"" ^°^ ^^ "^^ °^ 1?^*^ Importance. And the firft is, 
lf«c"ttufi that a Knife rubbed upon a Load-ftone, will have morti 
^''""•^Zf '^'' '^'"^ Po^cr to lift up Iron, according to the Part upon 
wST/™^ which it is rubbed ; and that it will ISt up mod of all, 
iiietoMih- when it is rubbed upon one of the Poles, and moved up- 
*d^amifjT- Qj, j[ Length-ways from the Handle to the Point. Thus 
niT. if the Body G teprelents a Load-lhme, the Pdes of 

Tall, xjv. which are A and Bj the Knife CD will acquire the 
^' * grcatcft ForCc of all to lift up Irofl. if it be drawn alot^ 
tlie Line FE, fo that the Part neareil the Handle, ton<5 
the Load-ftone, and the Poinr touch it laft. . 
hmtFJtf'r- ■ 7' '^^^ fecond Obfervation is, that if, after it has been 
wardiTHthid touched upon the Load-ftone in this manner, and acqui- 
theantrtry j^^ the gTcatcft ViiTiie tb lift up Iton, ft be rubbed the 
/•.f^ti'ih'" Contrary ,Way, that is, if it be moved upon the lame 
«rn.( »*/(* Pole of the Load-ftone, from the Point to the Handle, 
■ j^** *?*" we Ihall with furprife find, that it will in a Moment lofe 

all 
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all the Virtue which it had acquired, and not be able to ' 
I^ up any Item at dl. 

8. Tbefe Obfervutions regard the AttraHiw Virtue of s.natti- 
the Lcttd-flane as it is cSled ^ but as to the DireSive ^^l*A^ 
^rtve, diat is, the Virtue by which it places it felf in a ,,",,„„,■, 
particultf Situation with n^iea: to the Heavens ; it is toM" f>-t 
be obfervel firft, that the Point of the Needie of a Com- f^"^'^ 
pals, which has been touched upon one of the Poles of a »Mi» the 
Load-ftonej turns to the oppofite Pari of the Heavens ^°''^* . 
which the Pole it felf turns to. Foe Inftance, if one^^^^ 
End of the Needle touched the South-Pde of die Load- 

ftone, tliat End will turn to the North. 

9. We may obfcrve fiirther, that what has been wrote ?. t*« 
by fome Perfons, viz. That the Point of the Needle 'j"^^/ 
.iniich has been rubbed upon die Load-ftbne and turns wtichmrU 
towards the North, railes itlHf up towards th ePole-Star, h-wtJj h, 
fa not true; but on die contrary, it bends towards dw^^*",^" 
Earth, as if that Side was beeopse the heavieA. - varJi thi 

10. The Needles in Compafles are by no Means pro--**''*' 
per to Ihow us how much diis Inclination of the North- ,^6^^^ 
Point towards the Earth is, becaufe their Center of »/**« feirtf 
Gravity is a great Way below the fixed Pome upon which '"''"'^ . 
they turn: Wherefore. I caufed a Needle to be made 

Tcry ftraight, and through the Middle of it I put a fmalt 
Brafs-Wire at right Angus to it, which fcrved to fupport 
the Needle upon two rniall FivoU, in the 6me manner as 
the Beam of a Billance is fupported by the Handle; both 
Sides were equally heavy at firft, fo that it continued ez- 
atHly in Equilibrio, but after it was touched by a Load- 
Aone and placed in the Pl^ of die Meridian, the Pole 
which was turned towards the North, we^hed ^own on 
a fitdden, and did not {land fttll till it inclined to the Ho- 
rizon near feventy D^rees. 

11. Thefe are fo many of the Phenomena of the \f.Th<t 
Load-ftone, as are a futiScient Ground for us to -argoc '^'TUw 
upon, in order to 6nd out what the true Nature of 'I'^Z^eZil 
is; and that there may be no Miftake, we muft take care ^z.iui-.Mtt 
not to mix our own Prejudices, with the Fads and Ex- "^f "'(*^^; 
peiiments. Wherefore, to Ipeak fincerely, and not to be iji'AfMfeii- 
over-haily in judging, we muft freely own, that all the 
Experiments which have been made of the Load-ftone, 

ana which have raifed our Admiration {o much, are no- 
thing elfe but local Motion : Thus, for Example, when^ 
we &)> that the Load-ftono draws the Iron, we can ■ ■ 

difcover nothing elfe by our Sfeht, but oiJy that the Iron 
oiove» ^fo/^ towards the Loao-flonej lb likewife, when 

fc 3 . w* . 
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Ve fay> ttuc the Load-ftoDe has a Tenjeocy to ooe' par-. 

ticulac Situation in the Wwld ; all that iqipeais to iis i^ 
that when it u out of diis SitLudoo, it moves it Uk If 
foJIji till it it got iaxo iC) and then it continues at reu. 
This being granted, we aay affirm with Tn^th aiid Coa- 
fidencc, that to fiarch oijt vrfience the Properties of tbp 
Load-ftone proceed, is nothing ^e> biic only, propofing to 
our felves to find out the C^ufe of certain &m/ Motions 
which are piade wheo the Iron is placed nev the Loadf 
ftone^ or the Load^ftone near the Ifcx). 
u-ne 12. And in order heTeui]f»> if we look back to the 
™™/c*»/i general Caufcs of Motion, that is, if we exapine wba^ 
^ ■'*'"* that is which makes a Body which was not in Motion 
to begin to move, we fliall find that Phtlofophers gene- 
rally aHigQ two C»iles> viz, Imfulfivid, ^ttT«i8iim. 'Vbs 
firH of theft) we cgn dearly conceive, and it follows 
from this Principle acknowledged by every Seft q£ Phir 
lofophcrs, Ihat th§ Parti of Matter are tapeaetra^U fy 
*aib othfTi and that a Bo^i cafmot move toviarib any eer-r 
ttdn Place luithout pttfimg forward V iHJplaciag ether Bo~ 
iHei vihich are in its W^y. 
^ li-TiM ij. JlttraSion, taken in the Senfe of Philolb[^ers for 
^'iHc^f, * particiilar Caufc of Motion, different from In^fe, is 
^iftt'vi. as was before obfcrved. a, Thing very obfcure, or rather 
a Thing that we have no Idea of. For thou^ we may 
imagine that there are fome particular Sorts of Moti(Hi 
which may very well be explained by j4ttra^itm ; yet this 
is only becaufe we carelelsly afcribe that to AttraBiont 
which is really done by In^uljsf Thus when we fay that 
t HorTe ikiruit the Chariot to which he is hamel&d) it 
is really no more than this, that the Chariot is lb iaflT 
en,ed to a Cdlatj that the Horfe cannot bear forward but 
be muft pre6 upon the Collar> and coufcquently move 
fihe Harqds and Chariot which are fixed to jt So Iik&!' 
wile, there is no Difficulty in the ufe of Syringes, Pumps 

Si SyphonS) when we once come to undertland, that the 
otion of heavy Liquors upw^ds is really done by Imr 
puife. 
i4..7(/i 14. I do not now undertake to prove that the At~ 
^^tffJttf '^"^'^ fpoketi of by Philofophera, is a Thing purely 
• f*('iw-° chimerical, that would carry me too far from my Subject. 
/a^aripn- But becaufc Ii^ilfi is a Thing very fermiliar to us, and 
^n%Me' which we can eafily imderftandj I ffiall therefore make 
^iir- ufe of Ir^lfi only, .for the Explication which I intend 
to give of the Properties and Effefls of the Load-ftonc. 
f^ us (inagitie tflen fhat wl^et} the Iron moves tOr- 
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waftb the Load-ftone, cff the Load-ftonc towards thelron, 
that ii is becaule there is fomeching which impels chcfe 
Bodies cowards each otherj and becaufe it is vety ufual 
ADd very eafy for us to conceive, that a Body which is 
in McKion can impel anodier Body { let us imagine, that 
/i«»^hich impels the Iron towards the Load-ftone, m- 
^ Load-itone towards the ItoOj is a third Body, or r»- 
dier a certain Matter which is in Motion, and which is 
very Tittle, becanfe it cannot be perceived by our Scnies. 

15. Though we are at Liberty to Tuppoie fuch a Sub- 
tle Matter as diis, yet we are not at Liberty to afcribe J^]P" 
what ftnt of Motion we pleale to it. The particular Si- ,', ^j,'" 
tuadon which Load-ftones or Needles, rubbed on Load- 

■ fttMKS take, tfaey always turning to the North or South, 
forces us to acknowlecge that this Matter either moves 
{rom N(»ili to South, or from South to North, or per- 
haps bodi Ways. Further, the Inclination of the Nee- 
dle after it is touched by the Load-ftcme, whereby it 
teods towards the Earth on the North Side, muft make 
us tblnk, that the Matter which moves from North to 
South, moves upwards, and that the Matter which moves 
from South to North, moves don'nwards. 

16. All this mi^c pais only for Conjedhire, if we had i«.f^« 
aoc dfewbere Ihown, that there muft neceffarily be fome '.*" ^""' 
Matter whtch has thcfc Ptoperrios, For if we call to 

Mind dut Matter which we formerly laid descended 
from tiie HeavenS) out of thofe Parts which are near 
the Poles of the Earth's Vortei in the Form of a great 
many httle Screws, which enter into the Body of the 
£artD throi^h the Pores which are parallel 10 its Axis^ 
we (kail hare Realon to thmk that this Matter is capa- 
ble of producing thele ESeds : For thofe of thefclittle 
Screws which are entered in through the Nonhem He- 
mi/phere. when they come out into the oppofice Hemil^ 
pbere, cannot but do one of thefc three Things ,■ fw. ei- 
ther they muft continue to move ftralght on in:o the 
HeaVens, or they muft mum back immediately into the 
Earth, or elle they muft go round about its Superficies 
in the Plain's of different Meridians, and fo mixing with 
the cxlefti^ Maner enter again into the fame Pores 
which they before patled throu^. Now the firft of 
thefe is impofliUe, becaufe the Interftices which are be- 
tween the Globules of the fecond Element that is in thefe 
Places, are already filled with the fame fort of Matter, 
which has a perpetual Tendency to dcfcend towards 
due Earth- So Ukey/iie it is impofTible, that thefe fmall 
i. 4 Screws 
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Screws fliouJd return back ^ain into the Earth, either 
through the fame Pores which they came out at, by gp- 
ing the dircft contrary Way to what they went before; 
becaufe thefe Pores are always full of the fame fort of 
Screws, which have a perpetual Tendency to go out i 
or through the Pores into which thofc Particles which 
defc'end immediately from the jHeavens enter, becaufe ' 
thefe laft fort of Screws being turned the contrary Way 
I to the other,, require Pores, the Nuts of which are for- 

med quite different, fo that what will pafs through the 
one will not pais through the other. We muft conclude' 
. therefore, that this Matter continues to move along tha 
Surface of the Eanh, in the Plains of all the Meridians 
in order to re-enter into the iame Places which it entered 
in at before. . - 

n-tiai ly- What has been &id of the Matter which enters 
^iirug-eiiit into the Earth out of the Northern Hemilphere, oi^hc 
momi ia tbe Cqually to be underftood of that Matter which enters into 
tuimai it out of the Southern Hemifphcre. But it is to be 
s^hi'^'ihc obferved, that when I fpeak of the Surfece of the Earth 
fimt msmcr upon which thjs Matter continually moves, I mean that of 
'Xj'^''" tfie mtermr Earth; For I not only place the Air above 
■ ''■ this Surftce, but alfo a coniiderable Thickneis of that imt- 
lUiW Earth upon which we dwell, which is as it were a Cruft' 
or Bark, which contains in it the inward Earth : So 
that the Matter which we are fpeaking of, and which 
we (hall hereafter call the magnetiek Matter, moves 
» within this exteriour Earth, in the fame -manner as it 
docs in the Air, and in both of them it moves the coo- 
trary Way to what it does in the intemaj Earth. 
i8. ofite i8. This being fuppofed, we may imagine the pardo*- 
!£^^(/n'" Form of the Load-ftone to conlift herein ^ that 
ftTiiiHUr. there are an inumerable Multitude of Pores made in this 
Stone which are parallel toeach other, fomc of which mo 
of the Shape of the Nuts of Screws which let the finall 
Screws that come from tha North-Pole enter in, and o- 
thers of the Shape of fuch Nuts as will let thofc little 
Screws which defcend from the South-Pole pals through 

tiiCffl. 

s^.o/tti ijjj As to the Iron or Steel; we can eafily conceive 
K^"' "■' .that they have alfo both thele'Sorts of Pores,' but that 
they are commonly flopped by the fined Parts of the 
Metal which flick up in them like fo many little Hairs ; fo 
that we may call Iron an imperfcftLoad-flone, and affirm 
them CO be both the fame fort of Bodies, Which isam- 
grmed by what vfus before &id, tb^: Load-flones are ' 
fijund 
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found in the Iran Minesi and that tbey may be convert- 
ed inro a very fine Steel by the He^ of Fire- 

20. Tlie oa^ DiSerence that I need take Notice of ' ao. 73f 
here between mmand 2 Load-ftone^ isj diat Iron isvery jxiirnatt- 
piiable, and that its Parts can be bent backwards and Z'fa Uai- 
forwards feveral Times together before it will break j ;ff»«. 
whereas, the Load-ftone is very S6S, and its Parts will not 

bend without breaking. 

21. The few Su^^Gtions which I have made in order ai-m^ a* 
to explain the Nature of Iron and of the Load-ftone, ■^'*^' 
are nothing compared with the great Number of Pro- pm!^^ 
perties, which I am going to deduce ftom diem, and '"■'« « (*• 
which are exadly confinned by Experience* The fiift *'™* 
that ofiers it lelf, is the Situation of the Load-ftone [it 

lelf and of Needles touched by it, which fo order thcm- 
felves, that' one of thdr Poles looks towards the North, 
and bends on that Side towards the Earthi and the other 
looks towards the South and raifes it lelf up to the Hea- 
vens. And this mul): necel&rily be, becaufe if the Load- 
ftone be in any other Situation^ the tnagnetick Matter 
will in vain ftrike againft its Superficies, and not be able 
to enter in, and fo will caule it to alter its Situation till 
the Length of its Pores coincide with the Lines defcribed 
by the magnetick Matter. After which it is manifeft, 
that it muft continue in this Situation, becaufe it no lon- 
ger makes any Relillance to the Motion of the magne- 
tick Matter. 

32. Now becaufe the Inclination of the Line defcri- i.i.r*^t th, 
bed by tbc magnetick" Matter, is different in different ^*j^^«» 
Places of the Earth's Superficies, fo that the nearer we arc *^, ,"' "' 
to the Equinoftial Line, the nearer it is to being parallel /«m Shmi- 
to this Superficies ; and to thofe who are under this J^i'^t*!" 
Line it is exadHy parallel to their Horizon, and to thofe 
who live in the Southern Parts ot the Earth it eoclines 
the contrary Way to what it does in the Northern Parts ; 
it follows, that the Load-flone or the Needle touched by 
it, oughtnot tohavethe-iamelnclinarion every where j 
but that wheiias the End of the Needle which points 
towards the North, indines to theHorizon about feventy 
Degrees at .Pan; j this Inclination ought to be found fo 
much !eis as the Places where the Obfcrvation is made 
are nearer to the Equator ; That under the Equator 
there ought to be no Inclination at all, and that be- 
yond the Equator that End which points towards the 
South oi^hc to encline towards the Earth. All which 
have been confirmed by an infinite Number of Experi- 
ments 
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trisDft made by a great many Pilots, wbo never dreamt 
of phUofophizn^ about the N^rc of this Ston^. F<w 
when they had io ordeitd the Pal^-boards of thtir Com- 

S0e3 io which the Needles are incloled, that diey Di^bc 
1^ in equiiibrio upc»i their Pivots. befOTc dicy were 
touched upon die Load-litonej and ^riien they bad put 
jrieces of Wax lupon diofe Ends of die Pafte-bonds 
whkh looked towards the South, to hinder the Nee- 
dles from indink^, after they were touched j in ord'a- to 
preferve this Equmbruim, they have been forced to take <^ 
tbefe pieces of Wax by Deg^esas they drew nearer to the 
equinoctial Line* and to put than oB die other Side of 
'^ the Pafte-board as they went Southward of the Line. ■ 

M yrtiich is a certain S^, that without this War, dw 
Needle would have had al! thofe diSerent Indinatioas. 
which we have mentioned above. 
»3.m^ ■ a?. It is evident that the magnetick Needle (wtotever 
i*f ""««"'* be doae to it to make it parallel to the Horizoo where 
■MjwHuw we are) therefore pconts to the North and Soudi, bc- 
tusvtbtai caufc me magnetick Matter which comes out of the 
5^^^/""' Earth moves from the North to the South at the feme 
Time that it afcends upwards; and becaule this Matter 
is mmed out of its Way icfi, when it enters into an ho- 
rizontal Needle fituate in the Plain of the Meridian, than 
if the fame Needle were in the Plain of any other j4ti- 
mntbi And hence it follows, that' if a Compals be car^ 
ricd very near to either of the Poles of the EanJi, the 
Needle will turn it felf indiSerendy to any Part of the 
Heavtns, becaufc in thefe Places the m^etick Matter 
moving in Lines perpendicular to the Suriiice of the Earth, ■ 
it will not mm it fdf to enter into an horizontal 
Needle any more when h: points towards the NDitb,than 
when it points towards any other Part of the Heavens, 
' And this was found true by certain 'Dutfb Pdots, who 
attempted to find a North Paflage into the E^-Indier} 
for when they came pretty near the Pcde, their Compaflc* 
were of no ufe to them, becaule the Needle tumed to 
all I^arts of the Heavens indifferently. * 
14, Htm 24. Having thus fpoken of the Load-flone and of 
mt uad- magnetick Needles with relpeS to the Earth," let us now 
*Ww anabcr comparc two Load-flones together, and fee what ought 
/v™. iV. to happen when they arc placed by each other in differ- 
F^*^?!^' "*' Manners. And firft, let us (uppofea LoatJ-flone as 
C, fwimmif^ upon the Water in a little Boat, in which 
it is Co fituaced, that its Axis is perpendicular to itie Ho- 
rizon, and the Pole a, irtiicb at other Times turns it fdf 
towaid*- 
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toward the Noithi is turned towards the £iith« an^ itt 

qppofite Pde b, toward? the Heavens; then let us fup- 

pole anotha Loa4-ftone as D, v^& Pole S is that which 

commooly turns towards die Souths be prefented' to tha 

Pde b of the former Load-Aone. This Deii% done, wo 

mufl conEdcr,.thit the magneticlf Matter. *hich tntersiq 

at A> and cofnes out at Bi tpay alio enter in at a* and 

come out at h) but cannot enter jn at bj and come out ac 

Hi becauie the magoetick Matter which comes out of 

the Eanh perpetually, and piores from a. to b^ atw»t 

tioders k i and becaufe there are certain Particles ia tos 

Pores of every Load-ftonc whjch like lb many [aaH 

Hairs are, placed infuch a manner as fi-eely to open 4 

Faflage for the tnagnedck Matter when it moves ono 

Way; but to rile up and ftop the Pores, if the magoe* 

tick Matter attempts to move the contrary Way. Fot dw ' 

^me Reafoo we oi^ht to conclude, that the pagneticit ' 

Matter which comes out of the Pole b of one Load- 

ftone, cannot enter into the Pole b of the other Load- 

ftone. So that the Motion and Effiirt made by die Mat^ 

ter which ccnnes out of thefe Stones, t^s to make them 

pufh and drive away each die other, fo that that which 

IS at Liberty in the Water, runa away, as if they were 

at Enmity with one another- 

25. Lee us fuppofe i^an, that the Load-fl(Hie C fwims ir- K* 
ijpon the Water as before, and whereas the Pole B was ^^J^*^ 
< then prefented tq the Pole b, let the Pole A be now fitm mS«» 
prelented to the Pole b, lb that the North-Pole of one •*"*<' « «- 
Stone may be againft the Soudi-Poie of the other. TWj 
being donCt we are afliired in die firf^ Place, that the 
magneticlc Matter which comes out at A bdng able to 
enter in aC b, and that u^ch comes out at b able to 
enter in at A, there can be ijo Realbn why thcle two 
Smnes Ihould remove from each other. On the contra- 
ry, if we confider that the m^edck Matcer, which 
pafTes reciprocally out (^ one c^ thelb Stones into the o- 
ther, is continually driving away the Air which is betwixt 
tfann, and which croflra its Paflagc, in order to make 
Way for it fclf to move more freely; and becaufe the 
World is fijilj this Air having no where to redrc but be- 
hind the Scones, where by preffing upon thep it makes 
them draw nearer each other, that the magnetick Matter 
may move with the greater Eafe : Hence we may ca- 
iily forefcc, that that Stone which is at Liberty, muft be 
jmpelled tow^ds the other, by the Air whjcB is driven 
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out of its PJaCe, fo that it will fcem to be drawn \sf 
it I , ' 

i6.nMU 26. Since we acknowledce diatthe internal Eutiihas 
'*'*"^'' "'"^y ^* '*™* P*"** ^ ^^°^ ^™° ^rtiich the Nanire 
eJl^th^' '^ *<= Load-ftone arifes, we mav affirm with others diat 
iHtiinmari, tixEafth 13 a ^frf* Jjnad^one. Whereibrft if we coafi- 
*** ^•"*' der that h is the South PtJe in <Mie Loaa-ftoo^ which 
turns ic fclf to the Ner/^-Pole in the odier Load- 
ftone, and the Wor(A-PoIe, which turns it fclf to the 
Awf i-Pole ; we jmuft allow> that in the Load-ftone it is 
tx, £ni/^Pole which looks towards the ^wth, and t^ 
Nor*/vP<Je which looks towards die South. 
IT. H»» 27- Pot the lame'Reafon that one Load-Stone mores 
tU Ltdi-- towards another, Iron when it ij at a due Dilbnce ought 
i^**** to appTCach towards a Load-ftone; if the Weight be not 
too great, or if it be not hindred by fome otSer Cai^. 
Foe Iron being it felf an imperfeia Load-ftone, it be- 
comes as it were a perfect Load-ftone, when it is widiia 
the Sphere of ASivity of one of theife Stones ; becauie 
die m^edck Matter which comes ftom thence, opens 
die Pores of the Iron, abd Chen it rclembles a Load-ftone. 
And what we have now (aid of Iron with Relpeft to the 
Load-ftone, holds the &me concerning the Load-ftone. 
with Reiped to the Iron, lb that either of them that is 
tl Liberty muft move lomrds the other, 

28. If 






Tbelarnd Mr. Li Cliri pro- 
very ereai DiScullr aei(. 
l«i n. - - " " - 



fhjf. "Bett' a. Chtf 6. Sid. J. 

• B«caule a Load-ltoiie canlills of 

■ ihe moft folid Mucirr that ii. that 
« i( no doiibt but thai there are a 

• pe»r miDymore foiid Parti thin 
'ftert arePDreiin ic. Wherefore 

■ when [WO Load-Hones are placed 
' near each other, the maeoerick 

• and ftriket againft ibe other. End- 
' ing more foTid Paris than Fores, 
< oughc [o move them from each 

• omer. For the Force of that Mat- 

■ ^r wbkh dalhes againft ihe folid 

■ Sione.with (b much Vriiemcnce, 

■ and in lb great 1 Quantity, ugreaie: 
'ttaa that of [he Air can be, which 

■ it moves oul of in Place, and 
_ .aiPolet of the 

Loa{I-nonerefpa::iaJly if wecon^der 



'dri' 



■ freePal&EethrougK>t.'ThiuEuHe. 
But,firft, If one pf the Load-flone« 
be never E) folid a Body, ihe ochet 
it as fbUdi and tberefore there ara 
Fores enough in ibe latter, to receive 
all the Matter that can rameout of dis 
the lijrmcr. Secondly, If 



il of then 



lerefore part ol 



Loadllonei do ck 
anfwer to each othrri 
lOly do, and 



nillei] 



'bich 



to thePoresof theother,uid;herell; 
of the Matter will bevery fv froin 
being able to remove them from eadi 
other. Efpecially,\vhen. Thirdly, it 
has removed the Matter betwceti 
them out of the Way ; and therefore 
the Matter which iibehind the Load- 
each other. Though perhaps there 
is a real AnraSionbatween them. 
Sea»*t iftm m PdriL Off. itl 
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l8- If any oiM doubts whedicr ibe .Load^ftme has at. inst^ 
any Communicatiod with the Iron, though it does not '** ^^"^ 
immediately touchy it, he may cafily be laristicd in this ^^^Z 
Paiticukr by Experieoce. For if he Raises but the Needle ^iiaMim /» 
of a Mariner's Compafti forlnftancc, which is converted '*''™^^ 
ioto a perfeft Loaa-ftcmej byi having been drawn Over ^ '™™* 
the Pole of aLoad-ftone one particular Way, and draws 
it thd contiary Way ovct the &me Pole, or tne feme Way 
over the contrary Pole, not touching the Stone but hold- 
ing it at an;Inch DiAance. he will lee' the Needle tiHo the 
quite* contrary Way to what it did before, and its Soutb 
JPoIe will become its North Pole. 

aj. it is eafy for any one, who underftands how the ■^^?^' 
J>oad-fton« draws Iron, to lee how a Knife rubbed up- ^mu-^» 
on a Load-ftone lifts up Nails and Needles. Neither Ltad-p—t 
will it appear at all ftrange to fuch an one, that when the J^'-*^ 
lame Knife is drawn qiuck over the Pole of the Load- inJl*^ 
ftohe the contrary Way to that it'pafled before, it com- f*r *'*/« 
monly lofes its Vertue o£ drawing or liftiiig up Iron. '' For 'Zi'^dUmn 
we know that the Knife became a jperfrS Load-flone only »*? cmtrdrf 
by paflang at firft over the Pole of the Load-ftone, when ^^' 
the magnetick Matter opened its Potes, and bent down the 
inetallick Parts which ftuck in them, one particular Way ; 
wherefore it is eafy to imagine that it muft lofe this Qua- 
lity of a perfea Load-ftone, by paffing over that Pole 
the contrary Way^ becaufe the magnetick Matter does 
the Contrary to what it did before, and raifes up thofe me- 
tallick Parts which it deprefled; 

30, And this will appear to the Eye to be lb, if any ?«• a 
one has the Curiofity to make or to fee the Experiment. f%^™* 
For, if we put fome Filings of Iron or Steel upon a Piece ^ueZtui, 
of Paper, and move a Load-Stone over than, we (hall fee ^'"''"i' 
the Filings place themfelves one upon another, and be- J^^f^^i^ 
come like fo many litde Hairs bending all one Way ,■ and i-m, »*m 
if after this, we move' the fame Part of the Load-iione, '' " '•**'^ 
the contrary Way under the Filings j we ihall fee the fame (f^jT ""^ 
Hairs rife up and bend the contrary Way to what they 
did before. 

51, The Iron would not deferve the Name of a per- 3''™f* 
fea Load-ftone, if we did not fee all the Properties of tj"""/ 
a Load-ftone in ;it. Thus, it is not fufficient, that \zfii«ti«iht 
draws Iron as we fee it docs, nor that i: has Poles as we ,",*^i"^-„ 
find by the Needles of Mariners CompalTes; its Poles ,/ ,ii, simt. 
ought alfo to turn towards or to turn from the Poles of a 
Load-ftone, as we have feen two Load-ftones do 
when placed near each other : And this is to be fcen cvi- , 
dently 
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totlyia fewing-Needles; Foj if iiidi a Needle be held 

hyaThiead ataoertamDiftance &om a Load-fttne, it 

viB go immediately to die Xjoad-^tooc, and its Point 

yriSl acquire die Vemifl of the Pcde oppogce to tie Pble 

6f die Load-ftonc to which it is joined: Tbasj if it joiiri 

it letf to ths Narth-faia of the Load-ftooei it Vill ac 

quire the Vertue of the Simth^Fdie, fo ilat tf afterward! 

die 5mth~Po\e of the Load-ftone be prefcnted to it, it wSl 

turn away from it as if il had an Averfioo to it. 

j».mM 32- This is what foiDe have called the Jt/BjMfiv and a*»» 

M, sr^Mi^ tifatb/ betwixt the Load-itooe and Iron > which may be 

Ziht^' obferved another Way, If we take a Piece of a brofcca 

tktu**- lewii]g->NeedIe, and put it iropn a Piece of PaperorGhA; 

Jw Mi i*» and inen place one of the Folfes of a wiod Load-ftone 

uodcmeadij we fliall fte the Piece of Needle ftand up 

upon one £od,* and if we turn Ebe c»hei Pcde of the 

Load-Stone to iti it will immediately chai^ its Situadoiu 

and cum the other End up. 

-ij. Hh> ' 33. But it is o be obferved, that if the Point C^ duf 

*K * j£«* Needle hanging uptm a Thread (which we mentioned juffi 

t^/t\iut^ now] be made co touch the Pole of the L<»d-ftone wmch 

tteftrtrnt ./ it fcem'd to flee from be&re; thro it vriil afcerwaids got 

Tt^'J'i"' towards this Pole lujd flee from the other. The Reaiod 

rrriMe/cii of whlch isi becaufe the ^reat Quantity of tnagnedck 

9t^' '•'" Matter whidi comes out of the L(»d-fl!one with Violencej 

forces that /bull Qiantity which paffcs thrgugh the Pores 

of the Needle to go back and i» move the contrary Way 

to what Jt did beion) ; to which' the Suppleneis of the 

Parts of the Iron or Steel contributes) beouiie they will 

.very eafily bend, fo as to make no RcfiftanCe at all toi 

the new Decef minatkm of the raagnedck Matter. 

j4.mf 34. The Paruof the Load-ftone being very ftifli it is 

'"'m m^ impoflihle to bend them> or alter them ftota what they 

lAmd-fiuH. wete at the firft Formatioa of the Stone. So that tlui 

tnagnedck Matter muft always pa6 the liime Way in them; 

And that which is once the Nwfjfo-Pole of a Load-ftomS* 

oi^ht never to become the South-Vo\c, by being placed 

before the Soufh-Poie of a bigget Stooe. And tnis allb is 

confrfmed by Experience. 

jf.rtjrt 35.Byillthat has been hitherto (aid, it is eafy to fee; that 

/iwm^«- all the Venue which is afcribcdrd aLoad-ltone, ought to 

?■"/» ifa^ afcribed to the magrKtich Matter whkh pafib through 

. ftffin lmJ. it ; But becaufe this Matter pafles oat of the EartS 

^kTi'^I^^M ''"^ '^^ Load-ilone through the Air, il follows, that if k 

h ^ Lui. long Piece of Iron be fo pac'd in the Aitj that its LengtEf 

fitut M *iu very 
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very nearly correfpoodl with any of thoJic Lina wfuch 
Ue dfrcribed by the ia^iietuk Matttr, it tDuft in Tiine 
acquire the fame Veriuei which a Load-^tooe by touclw 
ing it zives it in a Moment. And this we find to be fii 
in all awa of Ironi which has for a kxig Time bad onct - 
£ik1 curoed towards the Ground or towards dte Ibrtk. 
Thus a Pair of Tongt which we take up the Coals widi> 
and which we generally fei upiighc, always has at die low- ' 

er Ertdi the fame Vertue as we find in the South-Vdto <£ 
It Lcud-Aone, and it will amaft the l^f b-Poie of a Mui- 
nei8 Coinpa&-Needle, that is, that Pole which kx^ lo- \ 

wards the Seutb, and the tipper-End has the Vertue t^ the 
JMv/A-PoIe, and will atcrafl the &Mtf/>.Pole of the Needfe 
. or that Pole which looks towards the North. 

3(S. It is to be obferved, that in Order fdr thefe'Expe- js. 1%*t 
rimeots to fiaxeedi the Pofitioa of the Toi^ muft not f^^^^l^ 
be changed ; for if they be turned u[£de down, that End /™!"«ife# 
which is next the Groundj will acquire the contrary Ver- '*• ''"'- 't 
tue to what it had before, becaufe the magpetick Matter '** '***• 
will take a diSerent Courfe m the Toogs, and move the 
contrary Way to what it did before ; Thus, tlutEnd, fix 
Sample, wntcb before attrai^cd the 5wf^-Pole of the 
Needle, will now arttai^ the >&r/^P(de. 

37. Now upon Confident^ the Vertue which the Iron . *'*?"'! 
acquired in Length of Time only by its Situation widi J^',-, /iw- 
ReQ»d to the Eailh \ I ima^ncd that a long flender >>»■•' K^min 
Piece of Sttel mkhc be made to acquire t^ fime Ver- '^SZT '^ 
tue immediately ifafier it was heated rcd-Jiot in the Fire, iIZ'fi«u 
in were dipped into the Warer perpendicularly ; For I '"'^^''^ 
draught, mat when the whjide Piece of Steel was thus ^ * 
in the Fire, as Parts would be raadevery flexible, and con- ■' 
fequently ' might eafily be bent by the magnedck Matter 
fi) as to make no Refittance to its PafHge through it j af- 
ter which, being cooled all on a fudden in the water,' I 
conceived that tne grear Hardnds which if acquired by 
this Means, would make it keep every Thing the mwe 
flrongly in that State they were put into; And indeed I 
was not deceived in my Conjerfure j for I found in dw 
firA Place, dot die Steel liius tempered, preioved as 
each 

I. Mght eaptj ii heat, tf-t.) So I Polt. (wattle when In Piiti lu-e lhi< 

tItewHe, ifanirnnRoJ beheld per- . ken in this nunner, ihoy are Oul' 
pendicululy, and [tieupper-Endof ii 1 eaGer moved ciui of thrii.PIacei, and 
be flniek wiih a Hamma, tbit up- | open a Paflajs for ihe m^owck 
per-End will become the Noun- 1 Muiar. 
fele,iiid the k>wCT.-£iul die Soutb 1. 
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each End the Veitue of dut Fde> which it acquired in 

the temperingj and that the End which was towards 

die Ground, while it was tempering, coodaued to be 

always the Awrifc-Poicj though it were afterwards turned 

upfioe down. Stemdly. I oblerved that this Steel bad rxk 

. only a Power to move the Needle of a Sea-Compa& 

which is rery eafy to move becaufe it turns upc» a Pi- - 

vot ; but that it would take up and carry alot^ with it* 

as much Filings of Iron or Steel as it would have done 

if it had been touched by a Load-ftone of a modentte 

Strength. 

3<. -* . 38. Further to take away aU Saffacion, diat the Piece 

^'^h%'i .of Steel acquired diis Vertue, not from its Situation with 

"s'^ItoBmf Refpeit to the Earth, but becauie the lower- End of it 

tk( /«• ^^js grit tempered in the Water ^ I cauJed anodier Piece 

!r«J«T, "hi to be heated red-hot, and holding it fo with the Tongs 

fcTim if a perpendicular to the Horizon, I poured the Water up* 

firfiaLtti- Qj, j[ Cq jIjjj tjjg upper-End was wmpered firft. But 

' notwithftanding this, 1 fixind that the Ends of it, acqui'* 

red the iaos Vertue, as they did when tempered m the 

former Manner. 

^^.TFhj 39. It may perhaps feem ftrange to ibme, that a 

hva "W^* Piece of Iron which has been for a great many Yeats 

• ».' K«TB V together in a Situation proper to acquire the Vertue of 

apcrftn lifting up other Iron, fhould yet acqiure lb fmall a Dff» _ 

^fwiT^ki P^ ^ '"^ ^^^^ ^^"^ CroJs which had been Ibr above a ' 

2f.i t Ik- hundred Yeare upon the SteejJe of the chief Qiurch of 
tbtrbii. _,4ix in Provence, bamog been blown down to the 
Ground in a Storm and broken into feveral Pieces ; noirf 
of thefe Pieces, though pretiy lai^e, wouU without Mf- 
ficulty take up a very frnall Nail. But this will no longer 
appear ftrange, if weconlider that it is the internal 
Earth, which is very deep in, that we efteem as a great 
Load-ftone ; and that the greateft Part of the magnetick 
Matter. which moves about it, moves within the exter- 
nal Earth, which is like a Shell and contains the other in 
it J fo that but a very little of this Matter reaches to the 
Surface of the Earth ; wherefore there always pailcs a 
great Deal more of it, through a good Load-ftooe thatt 
there does throu^ fo niuch. Air of the fame Bulk. 
Whence it follows evidendy, that when a Piece of Iron 
is rubbed upon a Load-ftonCj a much greater Nutilber of 
its Pores are opened, than would be opened, if the fame 
piece of Iron ftood a great many Years in the Air with- 
out coming near any Load-ftone. 

40. Now 
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40. Now to^prevent all dK Difficulties which mig^t here 40. 7\m 
beraifed, we muft underfland, that bclide the magnetick «*<f"''^- 
Matcer which palles out of the Earth into the Load-ftone ^l/U^ 
in Order to go out of the Load-ftone into the Earth «««*JW-«ff 
^gain, there is always a certain Quantity of this Matter "y/l]^ 

f which moves in and about a Load-Aone, and which' 
tnakes 3 Sort of a Vertex round it. The Reafon of 
which is, that this Stone being taken out of the Place 
where it b generated, as full of the tnagneticft Matter as it 
can hC) it is eafier for this Matter to return back and 
enter again into a Body whofe Pores are all open to it, 
tbanfor it to continue its Modon on in the liquid Ait) the 
Parts of which being in perpetual Motiouj thofe of ihem 
which come ciols me inagnedck Matter are no fooner 
temoved by it, but there come others immediately, and 
make the uine Refiftance to it. ' 

4.1. But left any one Ihould think, that the invHiblc p*^^ 
Vortex of this m^netick Matter, which is contiiiually' ,^^1, ^ 
moving about every Load-ftone, is only a mere Imaigina- yirtm f 
tion, and not a real Tlung exifting m Nature j We need J^l^"^^ ^ 
only obfcrve the different Poiitionof the Needle of a Sea netj utA 
CcKOpals, when it is varioufly expofed to a Load-ftone: fi""' 
For we fecj that when it is right againlV the Poles of the 
Lreid-llonej the Length of ir coincides exadlly with the, . , 

Axis of the Load-ftone, and as it is moved round it, it has 
diflerent Inclinatidns; Snd all thofe feveral Sorts, which 
we before laid the Needle in die.Compafe has in all the^ 
iever^l Places of the Earth whkh are under the isane 
Merklian. 

4a. We dial! be ftill further convinced of this Grcu- ■a^'^^^'-t 
lation of magnetick Matter ahout a Load-ftone, if we 'p7«f%Mu 
conQder how the Filings 6F Steel or Ircin dilpore them- T»b. xiv." 

- &ives when they are let lall upon a Piece of Pafte^board '''S- '• 
which has a Hole in it, where a Load-ftone is lb put 
that its Axis is estaflly iii the Plain of the Pafte-boardj 
for the Difpoiition and Ran^ment of the" Filings being 
pxaiaiy fucb as is rcprefcnted in the F^ure» there can be 
fao Room to doubt, but diat betides the nfagnecick Mat- 

. ter, which paffes aloi^ the Axis AB, and -which goes 

" ftreight on in the Air, there is ■ fome other alfo whicl^ , " 

Igcang out at F, G, returns by I, Hi towards D,E, and 

■ fdfo, that there is fome which comes out at D, E, and 
returns by I, H, towards F,' G. , 
43. Such a Sort of Order pr Difpofition as isher» i&-' 45. ni 

prdenCed, is obferved in all Load-ftones, if they are.^ fifslui-n^ 

tnoecoeous or every where alike: But if they are not fo, ^iaaijn 
Vol. n. M and """Jf"-? 
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Lind-fint. and llieir Veins are interrupted or icr^iular, then the Duft 

2it.i. * will range ii felf difftrenily according to thofe Veins of 

the Load-tone. And this I have tried a great many Times 

in a Load-ftone like that drawn in the Figure, the Veins 

<£ which went winding about, very irr^ulatly, becaule 

they weie interrupted by fome foreign Matter which 

was got in and which feparated them. For having fct it 

in p5le-board, and let the Duft fall upon it, I always ob- 

ferved, |that the Duft difpofed it felf about it, not 

uniformly every where, as in others, but very difle- 

rendy. according to the Irregularjty of the Veins, widi 

>7hicn it b^an a great many different Circles in fome 

Places, and ended them in others; Thus, the Duft which 

fell about C, oiade Qrcles with the Veins A,D, aod 

that which fell about E, made other Circles with the 

Veins B,F. 

4+. 7*< 44. The Irregularity Which appears in the Difeofition 

-Strntid. of jijg Steel-Di5l about this extraordinary Load-ftooe, is 

null lathe without doubt, a very ftroi^ Ailment, that there is a 

Siiii-D-fi Vortex of magnetick Matter about every Load-ftonc; 

■j^^*" Let us now try if we can fbrefee what ought to happen 

. ZMd-fimt, upon differently placing another Load-ftone near that io 

^ "•'*" the Figure belonging to j4tI. 42. And in the firft Piaccj 

Tab-xiv! let us fuppofe the South Pole of one of the Load-ftones 

*"«■ <■' ' loc^iag to the North-Pole of the other ; then because the 

rot^etick Matter which comes out of one of thefe 

Loid'ftones is capable of entring into the other, aiwi 

will rather enter into it, than turn about and go back to 

enter in where it went through before ; for this Rtafon, 

I &y> the Steel-Duft, which before was near one Pole 

of the firft Load-ftone, and itfhich had gtme forward.in a 

llreight Line in the Air as fiir as it was able, and then turo- 

ed it felf on each Side and bent back in Order to convey the 

tnagnedck Matter round to the Places near the other Pole, 

that it might enter there; oiaht to unbend itfelf again, 

■ in Order to go ftreight on to the fecond Load-ftcw; and 

ib we find by Experience that it does. 

4f . jiat' 45. The contrary ought to happen, if the North-Vde 

**" -^T^ of one Load-ftone be applied to the North-'Pok of the 

*i^/ (jbe other, or the SmtfA-Pole of the one to the South-'PcAc 

'^fit Pill, of the other. For then the magnetick Matter which 

comes out of the firft Load-ftone not being able to enter 

into the fecond, will alio not be able to go on freely in 

a ftreight Line, becaufe it wili meet with Refiftance from 

die Matter vfiach comes out of the {econd Load-ft»ne } 
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tt'ha'erorc it tnuft bend and mm about fbcxier xban it 
would onhcrwife do : and &> turn back the Steel-Filing 
fhorter Aan They were beft>re» thatl they maylgo a nearer 
Way to the oppofite Pole of die 61& lAjad-Uxmc And Co 
we find it really docs. 

41$. The Altetation made in the conitiKni DilpaQdOD *S- '-^ 
of the Courfe of the magnctick Matcer> may alfo be ob- *^fZZt .^ 
ftrved in aooiber Manner, which is very proper to give ihiftjuttrs^^ 
jus a true Notion of it: We mull take a Load-flnne and '""'• 
jput c«ic of its Pdes to a Heap of Iron or Steel-Filings, 
So as that it may take up as much of them as it can car- 
ry jthen holding the Load-ftone fo that the Fde which is. 
loadjCa with FiOnss be turned towards the Earth, let the' 
Poles of another Load-ftone be alternately applied to it. 
Tlrii. .being done> when the different Poles of the tWQ 
Load-ilones look towards each other, the Filings of Scee! ' 
which is, upon one of chem, and which ftand upright like 
ib many \a^ fb^dting Hairs coming out of the Load- 
fionci will .bend tbemleives inwards, and get nearer to 
each other as, if they were about to unite together: Oa 
the other Hand^ when the fame Poles of the Load-ftones 
are turned towards each other, the lame Filings will boid 
tbemfelves outwards, and divaricate fiom each odier 3 
great Deal more cti^n they did at firft- 

47. By e(^n(iderin§^ in this Manner the DiQwIitira of ^-j.Am, 
the Steel-Filiogs about * Load-Hone, it is eafy to find out '*f^ "^ 
which are the Poles of . i^is Scone. For it is plain that p,i,"f - 
the Poles are the Extremities of that Pore by which the Lud-jim.. 
inagneEick Matter, which turns leaft, or which goes the "St'^^^' 
inoft direflly that can be fiom. North to South or from 

South to North, enters in and goes out : And conlequent- 
Jy the whole Length of this Pore may be taken for the 
Axis of the Load-ftone: Thusin the Load-ftone DEFG 
reprefented in the Figure, A and B are the Poles> and the 
Pore AB is the Axis, which you iee.patles through the 
Middle of aU the reft. 

48. But if this Load-ftone be lawn in two Pieces along ^s. »n> - 
the Axis, we muft conclude, that each of the Pieces as **•'*««' •f 
for Inftance C, muft have its particular Poles, tik^ the ^wlSXw 
Points which are in the Middle of the Sides AE, FB, *»• ihar 
through which the magnetick Matter enters in and goes ^f^™** 
put; for icisiothele Places that the PafTageof the magne- TakxivJ 
tick Matter divides it felf. there bcicw but half the Mat- Fi|. s. 
ter which comes out of one of the Sdes, viz, that only 

Viuch comes out of the Pores near E, which goes along 

by H towards FB: the other half which coines out.of 
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die Pores neir A, goes along towaids BF by L, which 
is a fliorter Way than going by H. We may be con- 
vinced of the Truth hereof, by ibrinI(liEg ibme Steel- 
Diift about the Load-ftone AEFBGD put into a Hole in 
a Piece of Pafte-board in tbcManner beftwe defcribedj 
for then if one Half of Ic be taken away, -vix.. that 
marked K, and the other Half be left, we fliall fee [1« 
SteeUDuft pact it felf in the Manner now mentioned. 
49.»<t 45?. Now if the Pieces C and K of the Load-ftooC 
^'^^""fawn afunder in this Manner, be joined together again> 
fimifmm ^Y being laid one upon another^ it is evident, that the 
ffiiiiuiht tnagnetidk Matter, whiph comes out of the lower-Part* 
J^^J^ cannot enter into the upper-Part, without goii^ a greac 
Mt* .i*fr. Way about; but if the Half marked K be turned the 
iiHcmtr^ contrary Way to the other Half, the Matter whidi 
"^•Jw" comes out of the 5w/^Po]e AE of the lower Piece, can 
nihij enter in at BG the Nltr/^Pole of the upper Piece, and fo 
t^l'xiv ^^^^ ^^ nearcft Way that can be: Wherefore if the Piece 
■ Fig. J. ' K be fu^ndcd on a Thread ^ and let down foftly upoo 
G that Way which they were originally joined tc^tber; 
it is very jleafint to fee^ that a little before xhey touch 
one another, the Piece K will turn it fclf round to the . 
quite contrary Pofition, in Order by that Means to fadliEM* 
the Courfe of the magnetick Matter. 
TO. Dfihi 50. And if, after thefc two Pieces C and K are thiie 
-Df;H*"" °/ joined together the contrary Way fowhat they werena- 
Itil'^^'fyrally, fome Filings of Steel be fprinkled about them; 
iwPi«a'f then the Ranks formed by them v/ul be like fo many Se- 
M Liitd-jixti nncircles terminated by the two adjoining Poles of the 
two Pieces of Load-lione, the Center of which is the 
Extremity of the Line where the two Pieces are join- 
ed, 
ji. 7»« ?i- If a Load-Hone be fawn afunder, fo that the 
twtPaiati Plain of the SeiSion be perpendicular to the Axis, then 
m'^'^in ^^ "'° ^^"^ ^° "°'- •■^1'''™ a diflfcrent Situation from 
ihefam, that which they had before they were leparued,- becanfe 
iMut-jiau, the. magnetick Matter which comes out of rfic one, can 
p™,ik^ snf^'' '"^i^o the other- the moil convcniaitly that can be ; 
ytrtaii cf bur the two Points which touched one another feefiwe' 
■WiWri theLoad-flonewascut, willbecomePoIeS of a quite cow-' 
Tib. xV. trary Vertue. Thus, if the Load-ftone ACBDj whofe 
Bfi.i. Axis is AB, the South-Pdis A, and the North-Pdte By 
be cut along the Plane CD; the Poirtt b and the Point 
a, which touched one another before the cmting,- wfll 
become two Poles of contrary Vertue; that fe, the 
Point b will become the Nwfi-Pole of the Half E, aiW 
the 
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the Point a the &>yth-?die of the half F. For, all that 
magnerick Matter which came from the Smfh, and en- 
ters) into the whole Load-ftone at the Pole Bi ought af- 
terwards to enter into the Piece £ at bj and alt that 
Matter which came from the North, and entered in at. 
A, ought to enter into the Piece F at a. Ail (hia may 
eafily be confinned by Experience, by making either of 
thefc Pieces E or F fwim upon the Water in a little Boat, 
or by turninp the Points b and a one' after another^ to- 
wards the Needle of a Compafi. For then we fliall fee 
die Point b of the Piece E always turn it fdf to the South, 
and riiat it will draw the Si4ih-PcAe of the Compals . 
Needle towards it j and the Point a of the Piece F al- . 

ways turn itfelf to the North, and draw the North-Pole 
of cbe &me Needle. From whence it ft^ows, that ihcy 
are guilty of a very great Abfurdiryi who thinl: that 
the two Halves of the iame Load-ftone, have two en-' 
. (irdy diHercBC Inclinations, and'thu one of them tends 
with its whde Force towards the North, and the other 
OR the contrary, towards the Soiith; but that when 
tbe Load-ftone is adually cut in i^vo Piec^, each (^ the 
Pieces has no longer thtiiire3ive Virtue wluch was in the 
iphole Stone. 

52. Thus we have fcen how all the Fr<^tUfofthe y- Cf''" 
Load-ftone, hitherto mentioned, have been deduced ,tj^^ 
from the Nature aicribed to it. It is otherwHe with re- /«<. *i«f 
feeiit to the .Amour J and it is very furprifing, that two "^^'^ 
Imall Pieces of Steel, fuch as CD, EF, placed as you fee y?«, ufti tf 
to the Figures at the two Poles of the Load-Itone A and >"" '"»• 
Bj will kSc up a much larger Piece of Iron, than the 1^^ ^^' 
naked Stone it felf will take up. ~ But if we conlider, that 
a Load-ftone thus armed will neither attrail m^e Iron, 
tKTc at a greacer Diftance than it did before, we may be • 
abfe to find out The Caufe of fo furpriling an Effed: : 
For this being fo, it is eafy to fce, that the Increafe of 
ihe Force which we find in an armed Load-ftone, arifes 
from hence, that the Iron which is lifted up by riie Ar-> 
mour, touches it in more Points, than the Load-{tone ic ■ 
iHf touches it in: For,- as was ftiown in the firft Part 
of this Treatife. that natural Glue, by which Bodies arc 
joined and faftened t(^ther, and which hinders theiq 
from feparating. confifts in the Parts being at reft, with 
refpcd to each other. 

M 3 53. And 
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Tj. ib» f ;• Aod tiiis is cooGnned from hence, that if the Ar- 
^^p"^ mour of the Load-ftonc be nifty, that is. if the Orderof 
»/ tt w»- its Parts be difturbed, fo that it is not C^Me of fach 
ibidfitm a Contad as it was before ,■ or which is the fame Thing, 
^™^i **" if we put 2 Piece of rulty hoo to it ; or laffly) if we put 
!r ' a Body that is ever fo thin, betwixt the Armour and the 
Iron that we would take up, as for InAance, a Piece of 
|*aperf it will then lift up no Inore than if it were un- 
armed, whereas the Interpc^don of fucfi Sort of Bodies 
does not at all alter the oukt furpriliDg E&ds of the na^ 
feed Load-fbane. 
s^Hta It J4- This Obferwtion about the Armour, fumifhes us 
r-wj f ftft widi the Solution of a very great DiiEculty, which is, 
'iXXfi^ ^^^ fi'*!'*'"*" " '^ik LaatPflomej upa» touching a Fkt* 
miufimf if Iron, vihteh is JuJpsTiJed iife» aaother imd much ftrangtr- 
^T"'^ ij>ad-flo>ity tali takt it effthente mid carry it ahmg •arilh it: 
^ircHfilm' I^or it is reafonable to; t&nk dtat in this Cafe, the weak- 
*fi™itrmt. er Load-i^De touches the Iron in more Parts than the 
ftronger one does. 
jf. Thit 55- To this we may add, that tbeftronger Load-f^one; 
rtr rn p.fci Joes in fomc Meafure incrrafc the Vcmie of the weaker 
Fan^i^tmi o""^) becaufe it fends forth, a great deal more magnedck 
z-d-fimti, Matter to it, and helps to iiipport , the Iron that hangs- 
tt^'K^^ Upon it. And thisisd3eReafcmwbytheS«(/*-Pole,inali 
""' Load-ftoncs, that have not fome ccKitiderable Irrt^ulatity 
in them, will take up more Iron in thde Northern Clt- 
inatcs of the Wodd, than the Nm-th-Pdei bccauJe the 
Stuth-fdle may be aiUfted by the Veinu that comes 
from tfie Nw/A-Pole of the Earth, but the other PcJe 
i^nnot.' ■ ■ 
t6.wbjt " 5^- Soine People have been very much fiirprifed to 
f^riiiig fee that ifw Brals fPhir&gist whofe Axis is made of Iron 
fciif iBtsT ^^ Si^^ be luiTied round upon a Table, and thee taken up 
uhiHiihmgt by a Load-ftone, it will ke^ turning much lot^er, diaiiu 
•V"*Lo*d- it be left to move upon the Table'j but this is eafily ac- 
■^'/ft™ counted for: For We need only confider, th^ one Rea- 
»f" « Tttk. ion why the Ifhir^pi docs not continue to move on for 
ever, is becaufe its We^ht makes it to bear pretty hard 
againfl: the Body it moves upon : But when it is iiii^ien'- 
ded upon a Lcad-flone, then its Weight, which cade»- 
yours to puU it off", caufes ic Icarcdy or bur fl^dy tq 
touch the Surface of the Load-Aone, fo that it- tilros 
about widi the greateft Eafe that can be. 
f?- How* 57- Whence we may conclude, that if we make ufe of 
^'"ij. a very Ibong Load-ftonc, to lift up a very hght IfHiir- 
mZm^ iie& wichj becauJie the Vortex of a I/>ad-ftoDe will at- 
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ti«a it much more ftrongly,. than its own Weight "^ »*t« -- 
wauy pre& ic agaioft a Tabic ; it muft ceafe to turn a- ^'^''''' 
bout a great deal fooner, than it would do if it turned 
upon a Table. 

58. It may fcem, that the Declination of the Load- yS. ofth* 
ftone, or of a Needle touched by the Load-ftonc, may £"f'"2JJ|V' 
in fome Mealure cootradid what has been faid concern- J^,',,^ 
iag the Nature of this Stone: For, if it be true, that wkfthtNu- 
die m^eticfc Matter which makes a kind of Vottex a- j'/^t^ jj,'' 
bout the Earth, moves froin one Pole to the others in aeiimai' 
ifos Plains of the Meridians, why ftiould not the Nee- 'fl/r"No"k 
dies point exadiy i^ortb and Swth ? And why do they *^*"'^ 
deviate in fnch a manner, that the 5d«/^Pole, whidi 
01^ to look towards the Sorth, declines about a Degree 
towards the Wefi^ To which I anYwer, that the mag- 
netick Matter which moves in the Air, would go exa£lJy 
from ^vth to Sotth, or from ^uib to Norths if it was 
DOC Ibme' wtry to accommodate it felf to the m^etick 
Matter which moves in the exieriour Earth; but it hap- 
pens, tiiat in this cxtcrioui Earth. 'the magnetick Matter 
u ibroetlmes obl^ed to turn out of the Way that it 
would go in by the general Caufe j becaufe it finds mbtp 
cxmvenient Palfeges in thofe Places where the Iron Mines 
ttc And this is the Reafon why the magnetick Matter 
which moves in the Air, docs not always go in the I%ins 
of the Metidians, and alfowhy the Needles touched by 
tiie Load-fene. are thereby determined to dedme as we ' 
find by Experience they do. - . 

59. Now in order to make Iron divert the magnetick f^. jU 
Mnter out of its ufual Gjurfe, we need only place the ^V™^' 
Needle of a Compafi at a certain Diftance from a Load- ouiaMltm. 
tkane, as we fee the Needle CD in the Figure is placed Tab- xv. 
with refpea to the Load-fl»ne whoie Axis is AB. Foi* '^ ♦* 
{b loi^ as no other Iron comes near this Load-Acne, the 
magnetick Matter which goes out of it, difpofes the 
Needle to ix very nearly parallel to the Axis AB; but 
if any Iron comes near it, as for Inftance, a Knife- which 
die ^^tterthatcomes out (^ the Pole B(^ the Load-ftone 
paHes dirough> to enter into the Pds D of the Needle, ■ 
vrtii& that Matter which comes ruit at A enters at C aa 
it did bcfore> we Hiali then find a confiderable Aiceratk>n 
in die Needle, for it will quit the Line CD in CHxler Co 
place it lelf ia the Line EF. 

M 4 io. And 
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60. irv ^o- And becauTe it is certain that there ma^ be Iroo- 
rtiLMrf- Mines generated in fome Countries where there were 
■^' ,^ none bdbre ; and thofe which were in other Councriea 
frmi Didi- may be worn out ; therefore it may happen chat die 
7™"i'«« ^^^*^ °^^y ^'^^ diflerent Declinations at diflircnt 
WEtrth.'" Timps in the feme Pbce. So chat we need not be fiir- 
prired, that theyi who mentioned its Declination, about a 
hundred Years ago, affirmed) that it was file Degrees to- 
wards the Eaft at Paris, whereas by the moft exai9: Ob- 
foyations that I have been able to make, I found it was 
hardly one Degree that way about thirty Years ago, and 
is now pne Dt^e towards the Ifefi. 
tt. T%it <Jf - But it a to be ob&rved. that xn order for tiie I- 
tuinm rpn to make the magnctick Matter turn out trf its Coiirfe* 
^'^l it is necet^ry that the Situation of its Parts fliould be 
^ mAtiai fucb, that the Pores which are in the fonn of Screws 
A^j^t, ^°'^^'^ continue on diredlly. And, fince this Dilpt^- 
■'^ '■ tion is not to be found in all Mines, and there may be 
lome, where the Parts of the Iron are confiifed, uiere- 
ibre the Iron in aU Sorts of Mines is not proper to caule 
a Declination in the Load-llone> nor is it eafily to be' 
attrat^ed by this Stone. 
6i.T%Ata ^a- Having thus explained all the Properties of the 
tui-fieiu Load-l^e> it retnains, that we iKow how it may lofe 
'rimd^" ht '^'^* Properties, and be reduced to a common Stone: 
^7 It itfi% In order to apprehend rightly how this may be done ; 
frmiata. -we muijconfider, that r An* which is peculiar in the Load- 
ftonc is the Shape and Stnidlure of its Pores ; wherefore 
ve quo np iQoocr imagine this Shape and Conftrudion 
to be ileiiroyed, but attbe iame Time we mufl think, 
that the Load-Hone will ccafe to be any longer foi and 
will not w all differ from a cdmmDn Stone.' Now it is' 
evideritf that if a Load Jtone be beaten in Pieces and re- 
duced to a very fine Powder> the peculiar DifpoGtioa of 
jcs Parts will codtinue no Ionger> and therefore it is alio 
evident, that it w5Il be no longer capaUe of having thofe 
Properties which we fo much admire in it. . 
.-. -._ 63. And this is cortfinned by Experienca For haviitt 
Cauied feveral PJeccS to be cut off from a veiy | 



^tUi^^if L'0^-'^°"s, in ordef- to make- it of a handfomer Shape 
pt^aitict thap it was, I tdok thelargeft Piece, which would take 
Tuifim. up a fonfideraWe Piece of Iron, and beat it fmall, «ixl 
put the Powder into 2 Rag,' after which it would po^ 
take up the leaft Piece of Iron that can be. And ttus 
(qtqr ifrve to undeceive thofe who, becaufe they fee 
Bat a whole Load-ftone draws lion, imagitie tbtt if it bq 
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beaten and niadc up into a Plaiftcr, ic will draw Ima out 
of a deep Wound ; For they may learn from'hence, that 
the difuniied Parts have not the fame Propenics which 
they had before they were fcparated. And if hoid-Skoaa 
are jbuod to be uleful in Pkifters. it mud be Ibr itane 
other Reafon than what they have imagined. 

64. We may alio forefee, that Ruu when It gets into 6^7%dt a 
the Load-flone muft fpoil the Shape and Conurudioa ^^**-fii^ 
of its Pores; and therefore we may conclude that this 'y^^u* 
• Scone muftloleits Vertue by beingrufty. t"'^"'^- 

(Sy. We may alio forefee iiirther, that a violent Fir^ 6f.77ut 
roay do that iqj 9 few Hoursj which Ruft will ta|ce up ^J^^^ 
JI?veraI Years ta doing ,- becauie it makes an Alteration in ^ hu^X. 
the Load-ftone very much like what we fee it does in ' 
Wood when it turns it into a Coal : Wherefore a Load- 
ftone held Ibme time in the Fire muft loie all its Ver- 
tue. 

66. We may likewife add, that the Air when if is moft «• TkM 
dry and leaft capable of rufting the Load-ftone, ought to '^^^^ 
^ditninilh the Force of it ; becaufe it refifts the Motion Lt^jmu 
xrf'tbe'magneuck Matter, which is endeavouring to come 
out of the Load-ftoncj and forces it to find a Faflage 
Within it ; in the fame manner, as we hefbre iaid, that a 
great Part of that Matter which moves, within the inter- 
nal Earth, continues on its external Motion b the ex- 
teriiai Earth ^hi^h Jurroun(ls it: And thus the Parts 
of the Load-lkine which are near the Superficies become 
a laft very different from what they were. 

,67. Now when thefe external Parts are thus coiriipt- tj. 0% 
ed and fpoiled, they are not at ajl different from a com- ^'*J* 
pion Stone,- atiddiey hinder (hat Part witliin, which is i^a?^ 
Ibund and entire, and which continues in the Form of a tum lifi if 
Load-ftone, from coming (b near the Iron, as it woi^d T" ^ 
do if they were gone ; And this may be a Reaibo why *wi£m^ 
3 whole Stone, niay not be able to lift i^ fo much Iron >•«. 
as it would do if thefe corrupted Parts were taken away. 
And indeed, I my felf have feen a pretty large Load- 
ftone which weighed thirteen Ounces* and which would 
liardly life up an Ounce of Iron, after a good deal trf it 
next the Surperficieshad been taken oft" all around, fo that 
it weighed no more than Eive Ounccsj take up two Oun.i 
ces and a Half of Inan. 

£3. The only Reniedy hitherto found to hinder the ^g. ^^ . 
Air from thus corrupting the Load-ftone, is to futround it t^ fr>" ?«- 
with feveral Pieces of Iron i and this perfeSly agrejB ^^U^,,^ 
yiifik what was juft now 1^: For the Iron affording iMifi^t. 
t frecc 
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t freer Paflage to die magnetick Matter than the Air 
doc5, it bends ic felf and continues on its Courfo in the ' 
' Mecai, and therefore will not fo foon make any Alte- 

ration in the Pores of the Load-ftonc. 
e^.HHvf 69- In iJl theEffcdsof the Load-ftone, the greateft 
Xiud-fimi Share of them is owing torhe magnetick Matter; wbcre- 
y^tlf'i^ fore the Conftm<aion of its Pores would be whdly ufc- 
jAvnt, o4 lels if there were none of this Matter. But it may fb' 
iwnrr'itd- happeOj that the lai^e Quantity of this Matter which 
j^j^^ mores about 3 great Load-ftonc, may cany off that 
fmall Quantity> which makes a little Vortex about a rmall 
Load-ftone which is near to' ic: And thus I have found' 
by Experience, that a Ihiall Load-ftone armed and fet in 
a Ring, which would lift up two Ounces of Iron, loft 
•11 its vertue In an Inftant, by coming too near a very 
good Stotje. However it recovered It again in two Days 
Time; which, was doubcle& owing to dlis, that the, Air 
fumi(hed it with tnagnedck Matter in the Room of that 
which it loft. ' 

70. Of 70. As to what fome Writers have related, that a Load- 
Jim Pf"- flone will not attrad Iron, ■ if there be a Diamond near, 
i^rt^M and that Onions and Garlick will make ic lofe its Vertue i_ 
«i« Lttd- thele are coairadidted by a thoufand .Experiments which I 
■f^ have tried. For I hive Ihown, that this Scone will at" 

tradl Iron through the very thickeft Diamonds, and thro* 
s. great many thick Slrins which an Onion is made up 

T».Of 7'" ^^^'"8 ^^ ''"^^ explained the Properties of the 

tiemiir^ivi Load-ftone, and efpecially that by which ic attrads Iron ; 

'53* ^j I would nac willii^y ntgled fpeaking of that Property » 

^Jt!i*' ^*^<^ Notice of in ^mier. Jet, Gum, Wax, Glafi 

^tiitf and raofi JevieUj all which, when they are rubbed, will 

take up, indifferently Chaff and fuch Sort of light TTiing*. 

■ ; I am therefore of Opinion with fome others that there is 

." ' ft certain Matter, which is.very fubtle, continually moving 

in the fmallcft Pores of thefe Bodies, and that ic comes 

trom the Center to the Superficies, where it is refleded 

inwards by the Refiftance of die Air which it then meets 

with. Now when thefe Bodies are rubbed, this gives 

a liiificient Force to th; Matter contained in them, to 



I . If tttirt U ' Dltmnd mar, • ■• be imadcii i or !f tbr Loul- 
S:.) "There iifiicb 1 Di%ree- 1 " ftoMispntn>ltMidt»kethoU of 
ment baiO'iic a Diainand and a I ■•Ic. i[ will pull ii away^' fiilj^ 

' Loid-lkine. [bit i(a Diimoiid be I 2«^ jj. Cif«p, 4, 

"coTiit vrillaotluSeTtbelraa to-V 
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Ovora>Die the Rcfiftance of the Air, and to extend it 
^ 10 a tittle Di&toce all round thetn } buc bccaufe i£ 
cannot go very hr .wii}K)Ul^tolil)g Ibmoof its Force; the 
Agitation and Circijation of the Air will drive i: back and 
fijTce it to return and enc^r into fome of tbe Foreewhich 
it came oiic of, and where orber Matter cannot Rt convmi' 
cntly enter, bccaule it is not fo well piopornoned to tht 
Bi^cJj and Figure of thole Pores. Thus in Amber, ftw 
Example, that has been rubbed, a great Number c^ the 
Panicles of this Mailer^ like lb many fine Threads, too 
finall to be iecQ, come out of it, and dart tbemfelves in- 
to the Air, where meeting with finall Bodjcs, chcy get in- 
to the Pores of them) and then return back into the .<£»- 
^ J at the fame Time, the Air continually rqKlling thde ' 

Anall Threads, and forcii^ them to contradi [hemfelveg 
into lels and leJs Compals, preHes likewife in the &me 
MatinetuponthelightBodies into the Pores of which thele 
fin^ Threads have tbnilt themfelves j lb that in return-, 
ing back to the ^mber they carry fmall Straws, iq whofii- 
Fores th^ are engaged aloi^ widi them. All which is 
confirmed from hence, that we do not perceive the leaft 
Degree of this Vertue in Amber or any other didi hke Bo- 
dy s it be not excited by rubbing. 

7a: As to any Thing further ; tSere is no Need of aJcii- ». C# - 
tHi% any other Qualities to the Matter which comei ouEof Mf***. *" 
thefe iBodies, io Order for them to have the Vertue cf Sjl^^j^^ 
itoadiog Straw and ChaSe; as, that they mull; be greafjr 'fcirtrnw. 
\a Order to have Things flick to them; for befides that 
the Power of flickit^ q not at all expired, it is not in 
die leaft probable tlut GUfi or rnroous Scones, which 
have the ume attraflive Vertue which we' £nd in A^er^ 
have any GreaTinels in them. For if we could think thac 
there was any Thii%^ of that Nature, in the Sand and 
k&ite of which the Glals is made, it mull ail be cooAi- 
fned by the Fire in which they are melted. 



gHAP, 
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CHAP. IX. 
C>f JiAttrnottoHt Fires tmd Ettrth^uak^i, 

»J^ *• T N Order xo explain what is moft extraordmiry In the 
S?^ ^ *■ Earth, it will be very proper to fpeak of fubtemauims 
fUurrtmami ^rei. The dreadful Effcas produced by them do too 
A^'uM** ^^^ excite our Admiration, not to endeavour to diko- 
iMflthttt vet the Caufe of them. The Fires which I here mean 
*j™™ •f'^and intend to explain, are fuch as thofc which ibmetimes 
*"'■ are fcen to come out of Mount Heela in IJJami, ^ttia 
or Mount Gibel in Sicily, and yeprviuf in the Kingdom of 
Ni^Iet: And becaufe there is no Manner of Difference be- 
twim tbefe Fires, and thofe which we kindle in ourChim-: 
neys, it b evident that we cannot explain the. Nature of 
the one, but we muft at the faftie Time explain the NaT 
tute of the other. So that this Difcourie will takeinallt^E- 
can be faid of the Nature of Fire in general 
%.0f 2. Now if we confider, that the principal Qualities of 

Vtmt 4 Fire, are Heat and Light, we (hall be convinced that 
"''* its Nature confifts in nothim dfe but this ; that Fire is 
niithii^ but a ccrtwn Colleaion of lerrellrial Particles 
indifferently folidj which are all in a very great Agita- 
- ■■ ■ tion, becaule they fwim about in the Matter of the iirft 
Element onlvj which they are of thefime Rapidity with. 
^ %.mrriti 3. In Oraerto'havcasclcar a Notion of rhisas canbe, 
'"""' we muft remember) that the Velocity with which the 
«S. Matter of the firft Element movesj is incomparably great- 

er than that with which the Parts of the fecond Elmient- 
move, and that the fmall terreftrial Bodies which fWim' 
in a Mixture of thcfe two Elements, can only move wiA 
the Velocity of the fecond Element, becaule this flops 
the violent Modon which the fiift Element would im- 
prds upon them : So that when th=fe Bodies are furround- 
ed with the Matter of the firft Element only, they miift 
oeceflarily be as rapid as that, in the lame Manner as a 
Piece of Wood moves as quiclc as the Torrent it fwimi 
in. 
^Wlijit 4" Ttus beifffi liippolcd; and ukir^ alfo for mnted 
iiitjnt what fias been Slid ccwicerning Heat in the firft Part of 
*'*'• this Treaiile ; it is evident, that the aftual Motion of 

die fmall Parts of terreftrial Bodies which are folid, is 
the true Caufectf theFirc'sbciDgfo^taiwc feel it. And 
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if 'we call to mind v/bn tbe Nature of Light wis tbere 
&id to conlift in, we fhall be convinced, chat the Efibrt 
which alll ibefe terrelbial Puts make to tbruft forward 
and drive o£F every Way round them tbe (mall Globules / 
•f^ the fecond EleoieDi^ niuft caufe i the Fire to be iSv 

^. And that tbe Parts which Fire is made up of> fwim , f- Bn»» 
in the Matter of the firit Element only, is what we fliafl "^J^pj^ 
be fully convinced of tbe Truth of, if we confider how mUmStnt^ 
Fire is originally generated; that is, how it may be pro- 
duced when there is none, either bv fhikiDg two Flints 
a^inft one another, or rather by uriking a Flint-6tone 
againft a Steel. If therefore we look upon the Figure nb-rr. 
and conlider, that the Parts of ±e Fiint-ftooe A are ib ^ J> 
connedsd nether, that dicre are fmall Interftices left be- 
fcwiit them, which are filled with the Matter of the firi); 
and fecOnd Element: Whence it is eafy to lee, that by 
the Stroke of the Fiint-ftone A againft the Steel B, its 
parts may get fo near t6 one another, and the IntnrlUcei 
between may become fo fmall, that ^ey can contain on- 
ly the Matter of the (a&. Element ■■, the Matter of the 
lecond Element being driven out, and they then left fldl 
<rf the Matter of the firft Element ; Then, if we conGder. 
that the Parts of a Flint-ftone~are very ftifF, it is eaQr 
to apprehend, that they are alfo fpringy and have a Ten- 
dency to return back into the State which they were in 
b^re i which they do with an incredible Swiftncii^Aniil 
becaufe Bodies which have a reciprocal Motion gau> . 
v^k^and forwards, always go a little beyond the Place. . . 
nSgntCibey would be at reA in their natural State ; fo 
likewHe the Parts of. the Flint are leparated a little further 
from each other than they were b«bre it was ilruck ^ 
aioA. die Steel, which cannot be, they bdne (b very 
brittle, but that they muft be entirely feparatea from the 
Mais of which they were Parts. They muft therefore fly 
off into the Air, and be furroundcd, for Ibme Time at 
leaft, as you fee in C, with the Matter of the firft Ele- 
ment : For being very folid, they have fuiScicnt Force to 
pufli back every Way the fmall Globules of tbe fecond 
Element, fwhich are continually endeavouring to get in- 
CQ the Places which they were driven out oii) by tbeie 
rapid 

i.rUFht ttk bmbuns) Con- t 
caning dw me Caufe of thii Pit- | 
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rapid Grcumrotation: And therefore i thefe litde Pieces 
muH appear hntmioiis. 
t.Whjti» 6. This beir^ the Nature of Fire, it from faence&IIows* 

^^'*? that it muft go out in a Moment, if it be not ihp^ied 
^J^" ^ With Pewel ; both becaufe die foiall cerreftrial Pares of 
which it is cooipofed, by dalliitig one againA anotho^ 
are dinded into ftill fmallcr Pans, which Mve not Force 
enough to refift the fecond Element, which is continu- 
.ally endeavouring to exdoguiOi or choak it; and alTo be- 
caule thefe {ame Particles, by driving forward the Glo- , 
bulet of the Iccood Element, move on all Sides out of 
ihofe Places where tlwy firft were, and come in amoi^ 
die Pans of the Air, where they loft their Motion ^ 
communicating it to the Air, and fo go away in Smoak. 
7. 7W j»- 7. Fewel therefore muft of Neceffity be added to Fire, 

^Hfi/s!- ^ ^* would have it long preferved in the lame Placo; 

Snfnfir'f that IS to lay, fome Body muft be put fo near to it, thac 

NwiffcFm. the Parts of that Body may go into the Place of thofc 
■which are dilQpated by the Fire or :which are converted 
into Smoak And in Order hereunto, it is neccHary in 
the firll Place that the Parts of this Body Ihould be fo 
dilpofed, that diey may cafily be leparaced fuccelQvely from 
each, odier by the AiSion of the Fire which tliey are tofeed ; 
And that there fliodd alfo be a Efficient Number trf" J 
them to repell the Parts of the fccond Element, which, 
are continudly endeavouring to choak the Fire : This tha | 

Parts of the Air cannot oo becaule they are too fine* 
wherefore Air is not fufficient to.nouriHi Fire, ■ ' 

t.'7U 8- The Conditions requifite in terrcftrial Bodies - to 

compleat thele two general Properties, are firft, that their 
Parts fhould be of unequal B^els, fo that the fmallcft 
of them being firft aginted, may help to increale ±e Mo | 

tion of the laj^er : SectnuBy, that the Pores of diefe B<j-, 
dies fhould be laige enough to admit the Parts of the 
third Element which are already en Firsi in Order to put 
the Parts of thefe BocUes into Motion ; And Ij^^ly, that 
tiiefe Parts fhould be io connei^ed widi each ocneri that 
the Parts of the ffecond Element will fboner be driven 
from them all round, than they entirely be ieparated from 
£ach other. I 

- 9. Every | 

. l.TMtfMh pHnioHyf f^4r I Clobet or » leill bang rcd-boe 
IkfthmA , Ur. Htdi obfctved wich | (hsme, ml kindled [be Tinder. Sm 
■ Mkn&apei t^c tfa« Putida of | HkVi Hk^'afhf, Oifervnt, 8. 

fuel beiiig lUii mdced into finall ' 
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9. Every one of ihefe Conditions are to be fouod in aD 9. rrfy 
Sprcs of dry Wood, with this Diference only, that they are i£^ **^ 
infomein a greater, in oihers in a^lsD^ree; whereittfe** 
they wiU all of them bum, but fome more eafily than oAers j 
for Example, that which has the lai^cft Pores, ot that in 
which all me fbrementioned Conditions are fbundjOt fbme 
of ihero in the greateft Degree, will moft eafily burn. 

ro- The firft and the third of thofe Co'ndidons now ia.rn$ 
meniionedi are indeed to be found in Metals, but be- Met^tn 
caufe they have not the fecondi they are not at ail pro- HJJJSfJ^ 
per to nouriJh Fire ,• yet however, as the moft Iblid Wood, 
or dut which has the feweft Pores, will very dfily burn 
when it is cut into Chips, or reduced to Shavings like 
thole taken off by a Joyner's Planej fo likcwife the Fi- 
lings of Steel, thrown crofi the Flame of a Candle, wiU 
burn immediately, and every Particle of it will become a 
very bright Spark. 

11. Ine third of thde Conditions leems to be wantii^ ii-iAw 
in fuch Liquors as Oils and A^uarVit^, which yet are v«y ^ ^^^^ 
eafJy converted into Fire. But it is to beoMervei, tWf^'^ mm- 
thele Sorts of Bodies being made up of ramous Pans, ft* »».. 
in which there arc a great many little Corners that the 

Parts of the fecond Element cannot get into, they muft * 
contain a larger Quantity of the Matter of the firil E- 
lement, thanothercombuftibteBodiesgenerallydo: Now 
this Matter of the firft Element, conlpires with that of 
the Fire, to drive away the Gbbules of the fecood Ele- 
ment, and contributes to make the Tarts of tiwfe Sonsof 
Liquors the more inflammable. 

12. When I laid that one Condidon neceHary to make «• ^ 
flBody capable of nourifliing Fire, was, that it muft be^^^J^J^ 
porous (and its Pores muft oe filled with fomc Mattery 
becaufe there is no vacuum in Nature j) I did not mean. 

that its Pores Ihould be filled with fuch Matter as can 
hardly be driven out j for that is much the £une Thing as 
if it had no Pores at all: Thus, p-een Wood, whofePores 
are filled widi a great Deal of water,; will fcarccf burn at ' 

all, in Comparifon with dry Wood, out of which, die Air 
which gets into ±e Place pofleiled before by the Water, is 
very eafily forced; and thus likewife, a Linnen Rag dip- 
ped in Aqua-Vitie, when it is fet on Fire wiQ not be faumt> 
becaule the Fire which is nouriih'd only by that Spirit 
has no more Force than is fufficient to lay hold of and 
carry away the Parts of the A^ua-Vitie, fo that it cann<A 
sgitatt the Parts of the Rae, fo long as it contains fome 
whei Bodies betides Air in ID Pores. 

13. If 
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ij. (^ 13. If we confidcr the Ingredients of ^ch i Gun- 

*^Wff. powder is made, we Qwll find that it has all the CondS- 

titMM requifite to make a Body take Fire with the great- 

rilrEale. It is 2 CompoGtion of Su^hur, Sah-Feter and 

0>arcoal, beaten tt^tber a good while in a Mortar, and 

UOff and then a licde ffit/iY /« w6n;i& Lto hat beenfflachedt 

• poured upon itj This Mixture becomes a pretty haid 

Pafte, which in pafEng through a Sieve, conforms it lelf 

to the -Bignefi of the Holes, and is divided into fimU 

Grains, which are afterwards drycd with great Care. 

14. lf%Mi 14. Now Sulphur, is in its own Nature combuHible, 

*j'^i"^.^ bccaufc it is oily: And if it does not fo cafily bum 

iui^U/i* when it is in the Ma£s. the Reafon is. becaufe its Parts 

itiiamfiftdaxe then a little too much compreOed, aaA beiides not 

** being very Iblid, they are nor able to drive fttMn them 

always the Matter of the fecond Element. The Sah-Peier 

is compofcd of veiy folid Parts, and which are of fuch 

I Figure as take up more Room when they are put in A- 

gitatioB 



1 



t. Cmifvmitt) The Caufe <A 
Ae b^lofioQ of GoDpowder ii 
■bu cipluDcd bf [he timous Sir 
jg^cNfMos, ■ When Gunpow- 
» (Ur taka Fire, it job iw 
> fluoing SmokF. ForcbeC 
* ud Su^bur eaGly take Fiib md TeL 



• Ere Q> Oie : 






it of 



• die Nitre b^DgdiecebyR 

• VapOQT. Tulhei ouc wicb Exp loQ- 

• oa, mucb after the rnanoer [bat 

■ tbe Vapour of Water rufhu our 

• of an CStSfilt I the Siilphur illb> 

■ being Tolaiilc] a convened into 

• Vapdur, and u^menta [he Exnb- 

■ Cod. And tbe add Vapour of ibe 

• Sulphur, (camelv that which di- 

• ftUi wnicr t •Bid into OU of Sul- 

■ phur) encering violcnilj' into ihe 

• Wd Body of tbe Nitre, feu loofe 

• tbe Spirit of the Kicre. xoA exdtei 
« a peat Ftnramatltn, whereby the 

■->-Hat U ^her lUEmeniedii and 

• the &xed Body of the Ni[re ii alio 
•laiigeti iutolumcandtheEnploli' 

< oniithereby made more veheineDt 

• indquicfc. For if Salt of Ttrttt 

• be miicei) with Gunpowdet. and 

< that Mixtute be wictned fiU n 
' [xkei Fire.libe Eipli^a wiH be 

• moie nolent and quick [ban. thai 

■ of Gunpowder alone i which 

• cannot proceed from any other 



Salt of ttftar, wben*y that Salt 
itnrlEed. 'HtBEnlolianofGur^ 
powder arifei tfaeiriarcfrom die 
violent Afiiaa wheieby aD die 
Mlnure, being qiuckly iml vehe- 
mently heated, ii laii&ed and conr 
verted inio Fume and Vapour. 
which Vapour, .by the Violence rf 
that Affion. becoming (b bot W 
to Oiine, appear! in the Form of 
Flame.' OB!''*'iPf(. 3 17- 
So likewife aincerning \Awrm» 
Tmlimm4ait [oeniioncd above. [Part 
[. Aip.ifi. .*rf. ij.) Che lameeK- 
:ellent Perfon &yi, i' Ptdvit F.ftrf- 
juni. compofed of Sulphur. N1tr« 
' and Salt of Tmm, goa offwidi ■ 
' more Cidden and violent Explo- 
Gnn than Gunpowder, the adit' 
' Spiriu of the Sulpbui and Nitra 
' mlhine towirdi one aootheT, and 
' toward! the Sail of Tarisr, with 
■ lb great a Violcoce u by ihebhock 
' ID turn ib^ whole at once into 
Vapour and flame. Where [he 
Uubluiion b How, ic nlakea 
a How Ebullition and i gendn 
Heat i and where it ii r^uicker, ic 
mika a greater Ebullinon with, 
more Heat i and where ic ii done 
at once, ibe Ebullidon i> coDiraf^ 
edintoafudden BlaA or violeoc 
ExploJioQi with a Heat equal n 
ibaiof Fire and Flame.' Oli: 

Pt' ISi' 31+- 
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ptation than wbpi they are at Reft, with ieCpe& toi 
(ach other. And as to the Cbarceal, we know that thait 
is made of Wgod extinguiflied before it is (mite burnt; 
upj and mufl: therefore tontam a very great Number of 
tms eafily to;be pift in Motion, and alio a very great 
Number of Por^s. For befides tliofc whichwere in the 
Wood brfbre/ there muff be a great Number of o? 
thers 'fortned by thc'Fire. Arid as to the Lime-water, it ■ 
is evident, that it {erve;, in the 6rft Place, to hinder the 
btb« Ingredient^ from , taldiffl; Fire, whilfl: they ' arc , 
beating in thfe Mortar, and alio to conneia them a Ijttle 
together. But aj the £ime Thitigs may be dotfe by i 

Pit many other Liquors, I don't iie' why this Ihould 
ufed rather than any of them, except they who make 
Giinpowder find by Experience, that the Powder moift- 
ened by this grows Iboner dry, and is formed into hard^ 
fr Oraim. 

ly. Wherefore, tfiis fittprifii^ Cotiipofidbil, wtich if. m^ 
yias firft found out by ChoiKe about three hundred Years J'^'t^ij 
agOj ^ai; very callly take fire; bccaufc the Fire which ^„*r-^* 
fa put to any fmall Part of its Superficies enters id by 
Memis of the Forcf of the Charcoal, iQ a Moment of 
Time j arid a great many Parts takt fire almoll all to- 
gedier,; firft ihofe of the Cfearw*/ which are the cafieftirf 
all to be put in Motion ; and then thofe c^ the Sulphur,' 
which iminediately agitate the Parts of the Salt-FtPrei 
and thcfc being very folid, and dilating themfclves vcr^ ■ 
much, are thd Caille of the e^reihe Violence df the 
Fire. Tlie Powder being in Grains contributes alib 
heretO) becaufe a ^&x. Saay of thde Grains c^ talce 
fire togiether. 

ifi. ° F^me ]h nothing elfe but Ffre wholly difengaged jj, pyj^ 
fironi terreftrial Bodies which yet afe not altcgetber dif- Pi^i »• 
folved, the Particles whereof being by the moft vehe- 
ment Agitation moved from their Place, and flying off; 
conftitute a v^ry fate; and corifequentfy very light, ftiin- 
ing Body. , , . . 

I7. The Pyratnidal of pointed Figure of Flame, is i-;.inr 
owing in the firft Place to the L^hmefs of It, which by '"ff"' 
carrying it upwards, makes it open and divide the Air,' ^/f/|i^ ' 
which Opening auft of eonfcquencft not be fb wide at 

Vol. If. N the 
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j»4 jiv^jfOwrfsvwiiH'^ -Vitftai 

ttic Place where ii ends; andtcia ^Jb'Dwingto this, that 

the higheft Parts of the Flame are Hot fo ibiid, and" are 

WS ablated iM the other, either becauft they tare bCea 

battered, and worn' by dafliiag agtinft eadi other, or Be- 

caufe tbey have Ic^ a good deal cS thidr Mbtioif, &A 

whidi Reafoh thw »'k not fo ^1e wholly to refitt tbe Ibi 

cond Elenseot whith endeavour to Cotnpre& tbetU. 

xS.ofth, i8. Becaufe the Parts of tbe FUtne which are coiWer- 

i/Mi'n ./ thi tgd iu[o Smoke hiVe always ibme 6f the Matter of the 

"i^Fim. firft Element going along with ' them j therdbre theUe 

muft always be fotne other coftili^ to .the Flame frDEfl 

the Places about it to fuppTy its Place; which catlsoC 

be,' but tihe groffcr Paru of flie Air cnuft be alfo dragged 

along with iCj and this is the Reaibti why tbe Air moves 

towards the Flame. And this Modon is ftiU incnsafed 

itom hence, that the Air is forced to go and fill uf>' the 

. plaae of the Parts of the Wood which arc conyerredintri 

Fire. .""","', 

tg. n*t ip- Tbe Master of the firflj Elemtfnti ^bich drag$ the 

F'fmiiM- Air along wi:h it Cowards the FlamC) cannot help drag- 

/^'^iht gi"? fof^s of the Parts of the ' lecond Element along 

Mattmfiht with jc alfo : Thefe therefore enterine into, the Flame 

^f^' along with the Matter of the firil Oement in which 

- ' diey foim, muft of Confequence be' as much abated as 

' that, and fo conrpire with it to drive away every Thing 

that endeavours to fiifFocate, the Flame. 

ao. mj 20., I think I have not omitted any one conliderable ' 

fi^iifirmk Circumftancc with refpeft to Fire in general : OocThiog 

'^,'^'t may here be demanded, and that is. How it comes to 

B« f>,due pjis, that if two Sticks be ftruck one againft another, as 

2i^i( ^^' ^^^^ '"" ^'^^'^^ t'^"' the Flint-ftonc is ftnjck againft the 

ttri. Sted, we do not find any Sparks kindled : To which it 

may be anfwercdj that the Reatbnis, becaufe the Wood 

being foft, the Parts which are ftruck firft ^proach a 

licde fooner to the /econd than thefe do to the third; and 

foon; fotbatavcry lictlc onlyof iheMatterof thefecond 

Element is driven out of the Wood : Befides the Parts of 

the Wood not bcingat all-ftiff, they return back very flowly 

into that State which they were in before they were ftruck : 

Wherefore they don't break quite oS, but 'give an Op^ 

porrunity to the Globules of the fecond Element to entef 

again into the Potes out of which they were forced: 

Whence it follows, that tha Matter of the firft Element 

cannot loofen the Parts of the Wood> nci put them into- 

a fufficieM Agitation for them to be in the Frnin of 

Fire. 

ii. This 
. ' Dpir^dhyGoo'^le 



1 



II. This tl cWBttOtd (torn hedoe, that if tWo Sncks n. »>« 
of«*ee«te^baiil'\Voodbe fthidkcMw' agiirift ^t^^^''^^^^ 
they will produce SpsSks of' Fire^ ia" the £iRfe'Manner tnaahtri, 
as two Flins- ilnick ori6 d^nff iiiiother. Sd UEceWife, •*< «£•>'''!/> 
if two Pieces of foft Wood ba ruH>M one againft another' ^^,"^ 
fbrfomeTim^ibtbaE'igooddaaJoftheMattef oPtbofo- tar*. 
tond Element is pefpemuly made to Comd out of ibem. 
and the Parts of rfie Wood pat iftto a more than ordi- 
nary AgitKibD, th^ wffl not otily fend forth %*rk» of 
FirCj but mftit Times be ^ of aFliiile: 

22. Wemwit alledgefbranliiftariceofthe Truthof ii-infia-. 
this, what iifiudcoBterning certain' Peof* in Aimnca, s"'f'»'' 
vAx> have no other Way boe thS tti kindle a Fire when 
they want one'j biit-n6t te go fo lafi don't we fee eveir 
Day that the AidSitrSsof aCoacb, whiSi it goes very qidcfc 
^ in dry Weather, and ibe Nave of the Whedj by their 
hlutual Attrition will boiiibe fet on Fire? 

»j. After what has been now laid Copcerning Fire in ij;o/ttt 
gtnoal, therd-i» tfe p'Cit Need of ftying any Thing parti- ^"'"l£-i 
cular concerning Jitbterraneoiis Tire!. For it is ealy to''^Firiu'''*" 
apprehend, that where there are Mines ofSa^hgrotBHy- 
- »*«, diey mufl fend up Erfialations, which meeting with 
iBbterraneous Cavertfi, they muft fflck to the Ardies' of 
them, id the &sie raanoeF ib Soot dots in our Cbinmeysi ' 
or as Flower of Sulphur does onthe Tops oftheCl^mifts 
fubliming" Vefiels, where they often mix ihemfelres with 
theNitrecff S&ltpcter, whichcomes Ourof thdfeArches iti 
like manner as wc fee it come out at the Bottom of an 
old Wall, and fo it makes a kind of Cruft which will 
very eafily take fire. . . ' 

24. There are feveral Ways by which" this Graft may 24, Snt- 
talce firei'one is, the Dathirfg together of fome of its "',**'■??• •/ 
Parts whicfi are forced by theff own Weight to fcparate^„; "^"^ 
ftom the Arth of the Cavern where this Graft is fbrm- 
td ; anotht^ is, the Fail of fome great Stone!, which 
is uOdermified by inlbntible Degrees ' by the Rain till it 
t>c quite Ibofeoed troin the' Rock vdiich is over this Ca* 
N z vem* 



1. 3/ Iht Rain, fee.) ' Ic ij 
' not only protubte that Staocs are 
' broken' off by thHr own Wright, 
< but bccjuTe Rirns run over thf m. 
'theconlininl Moiflur* weikenj ihe 
'Joimi of the Siooe, indii evety 
' DiygemneiiofF from thole which 



ctMitained. Aftrrwirdi by perpe- 
tual -wcating they grow fefi ind 
lets, ind <a kngh of Time be- 
cnme Sy weak, thai 6tey ite no 
longer able to/ bear tbeir own 
' Weigbt. Then Stones of a pro- 
' diglnut Wdght Ibll down, inil 
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iftm, and fo tumblii^ dowib and Imaldng in pieces 

lome Partot this Qruft>it fetsic ooFirein djelkinemaa-' 

OCT aswe &id the AmerkaHs, fee two Pieces of Wood oa 

Fiie, by rubbing th«n one againft aootherj or as tli& 

PeAles in the Gunpowder Mills fometimes let the Pow-- 

dcr on 'Fire> in pouiKling iti if the Materials SiaU chance 

to be but a little too dry : A third isj whep one Stone 

as it (alls {trikes agunft anotberi and Jo taxxiuces fome 

Sparks which fet ue to the combuftibU^ Muter^ that is 

near j to which we may add farther, that a laige Stone* 

in falling from a very great Heighth in thde £jbtcrrane- 

oas Caverns, may by [be Swifm^ of its Fi^lj force the' 

Air (which it meets with^ and which it caufes to af- 

cend,} to move lb eztremly Iwifr, as to put fome Parts ef 

the terreftrial Matter which are (here, m as great Agita-- 

tion as the Matter ol^ the firft Element, and which may 

confequendy ^ let on Fire all fucb combuftiUe Thin^ 

as ate in ibe Way. 

Ttat ^1' ^^ '^ fubterrsmeOHS Fires which are kindled in- 

lirrfdtc/iit-tde'BoweU of the Earth, do not always tweak out ib as to ' 

'r""'^h hefeen;f(w theymay be immediatdy cboaked as foon as 

/«o"(«wiar. they be^n, for wane of Ventsor Holes for the Fumes to 

. exhale ibrtnigh; So that thofe People who live upon the 

Earth under which fuch Fires are kindled, may not always 

ferceive them. 

jf 16. However, if the fubternaeous Cavern be filled 

E^i'h'p.",! with a very denfe Exhalation, fuch as chat which a Can- 

.ric^ifi. die fcndi forth when it is jull jiuc out, it may lake fire 

all at once, and by dilating it felr, lift up the Eartlt wbich 

is above it. in the fame manner as Gunpowder put into 

Mires lifts up the Ground under which thofe Mines are 

made. After which, when the Exhalation is fpent, the - 

Eardi -which is lifted up, hUs down again by its own 

Wcighc; and in this manaer are Earthquakes effeified ; ic 

may alio happen, that one fuch Earthquake may be fuc- 

cccdcd by ieveral others, if there be feveral Caverns near 

one another, which have any Coftimunication with each 

other, !b that the Eifhalations they we &Ued with may bs^ 

fuccellivciy kindled, 

37. It'. 

i.9if^pt. See) A miiii I &f Tome LHpoTi. «Dd of what AfT 
iiiurc piobablc Cuife of ibe Ifidng * all fuivii Fuknimuii, Stt tt*vt 
on fira [ban any of cherE. ii flicK I jtrl. i). 
a FtrmialMiin of VipOUTI u [lwt I 
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27. It may Co happen, that a fin^e Cavero may be 17. H,m 
fo la^, and the TnSk of Land which b u an Arch ^J%f'^''i 
over it, may be fo ^eat> that it tnw divide affiindcr tit^/J." 
and open tovrards the Middle, and Itbe Places thereabouts 
may fiiik domi ;iuicb deeper than they were before: And 
tiiis explains how whole Tqwd^ may be fwallowed up by 
jOne firigle Eaith(jual(e. ' 



CHAP. X. 
OfFOVNTjilNS, 



THOUGH we cannot ccsi&ler the Origiaof Foutv i-i*** 
tains without fome Kind of Admiration ; yet the Eo- ^^""/ '' 
3uiry into this O^in, does not feem to be any very amrfrm 
ifficuk TTiing. For firft, if we confider, that the i'"^"- 
Springs of moft of them never dry up, and that the Ri- 
vers, which are a CoUeaion of chem, though they run 
continually into die Sea, yet never fwell it, we may eaffly 
conclude;, that the Sea fiimilhes all the Fountain with 
Water. 

a. Moreover, feeing 'ris manifeft there are a great '». Hbw 
■Number of Chinks in the outward Earth, .it isreafonable '*" ^''"l" 
CO think, that theie 1 are like fo many Channels through ^Fom'Jnj, 
which the W'ater is carried from the Ocean, by its own 
We^ht and Liquidnels to the moft remote Places where 
we oblerVe ihe Spni^ to be. But becaule heavy Liquors 
■ contained in large Veffels, keep themfelves upon a La- 
v^l, and do not rife higher in one Place than in another; 
we don't fee how the Water which comes from the Sea 
Nj fliould 

, t.'^re b'tifi may ChamtU, 8Cc.) 
To which »e mij iiA. thK Rl'm 
aiul melied Snow, and VapoOri 
laired out of ibc StibychcHear tif 
[he Sun, ind diivcn by dv Windi 
upon the cold Siii« 0/ vety high 
Mountii-" — -..►.■.-!. 'i--n a—i, v^ 



through Che Chinlu of the Earth 
and slpnei, into Reeepiaclej of Cliy- 
sjud Stones vrhkb arc wiibiaiii in^ 



create [hefe Wirerj by hring idd-i 
rathem; or rather that tbEy mikc 
up the principal I'aiti it nut quire 
the Whole c>f them. See yiria, 
Garr. S»t [. (i^. 16. Pr^, f, 
CiiTc-s Pijf. 3«» II. Ch^p. 7. y,jr. 
afth, Ori,. ^ Ike Nile jud nhtr 
Risen, Ciaf, V a«d VIII. tnd ihe 
Plulafi^hicilTrmfiiilhnt,NiPiii.iiy, 
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.Aould laie hiKbei Lm Buramdy, for £xatn[Je. or Ci&d«»< 

/«ig», where the :)pruigs w the River Sem axe, than in the 

Se» neic Havre^-^aee where tl;is Rjwer difchai^ ,it 

^. ,Aaii yet the Gouatiies of Burg/adj and Cha^ 

f^>*i where thde ?prin|S are, being & much .higher 

jchaache Surfiice df me Sea, as the whcJc Fall .of djc 

RiverS w in the whole Length of its Cpurfe is, we mu^ 

fondude thicche fmali Veins of Wateri which reach tp 

the Places where thiife Springs are and fimiilhes them with 

Water, muft rife fo much above the Surface of the Sea. 

Wherefore we muft find out the Cmfe of the Waters 

being raifed to the hollow Blaces in the Mountains from 

whence we fee themcom^^ and ^fo explam why, when 

the Water in the Sea is*' ialt, that in thefe Springs is 

pot fo. ... 

j.TiM 5- We cannot ac^uielce in the'C^pliijdn of fome PM- 

f''. **""- lofophers, who afcribe to the Parts or the Earth \rtiicfa are 

ivrt^tC" above the Veins of Water, aPowerof fiicldng and draw- ' 

■ &j"^ */, ing them up to the Tops of high Mounuin; } becaufe we 

•"t*^- arc fure that Sui^oo prefupoffles a Power of moving it 

Jelf in die Body tint fucks. ,Thu3 we cannot fuck up any 

Liquor ; without fwelUng pur Bodies, which wc oi^c 

pot to prefume that the Earth c^ doj and mq 

Comparifon they bring of a Sponge dipped into a Ik- 

de Water, figcufics .nothing:. For, beudes that tbcro 

fan be but a litde Water rajled up in that, ^fanne^, It 

would follow, that the Water in me Springs "would be 

^t, becaufe Salt pan very eafily pals through all thole 

Places where any confideiable Quantity of Wacer can 

pais. 

4. A <t- 4- Nochins can be more abfurd than the Opinion ot 

firJ opima, fonic Other Pnilofi^hers, who are perfuaded that the W»- 

t^Ks. rcr of the Sea extends it feif to thofe Places, in die higb- 

-eft Mountains, wiiere we find any Spriius, becauie the 

Sur&ceof the Sea is higher fbll [b^n ibole Places in the 

Moqntairis : For if tb^ were fo, it would follow, that 

.the Rivers which return irjto >the Sea would afcend and 

pot defoend. 

r. 7*jt 5. That [hen which appears to me moft rcalbnable to 

■ ^,^^1'J think concerning rhe'Mahner in which Water is raifed, 

^tadfiatit ^'^^ thofe very Iqw Places, and which are at, fuch a Di- 

Ttrm^'y- ftance from the Sea, to which their own Weight and 

{^c,^,^'" Liquidaefi biought [hem firfl:, is this; that it is mflblval 

tf Mfim- into Vapours by the Heat which is in the Bowels of the 

if^'- £vdi> which Heal is found by Experience to bethcgrear- 

''"':''■ ff* 
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tXi dKi (keper we go: Now thefe Vapours .cannot txtead 
ihemfelvfis* nor contiiliie on their Motion, convcoiajtly 
by exfand^ iidev4}'^> because theraaFc others which en- 
deavour to dilate ^mlelvea at the fiune Time on all 
3r4es; wTiereforediey.muftoec^I&alyrifeupintoihehigli ■ 
Mourns: Aii4 d)^ is fo true, that foiae of them arf 
Qin^ up into the Airj 'A'heic they, are afterwards loaaf 
M intOj and compofeltain, Snowi and HaiL 
.„.^i Tto bdngfo; It is eafy to appreheod, that ihefc *'^ 
Yapc^rs, when tbey cpme towards 'the giiiperficies of ibe '^%i^^l 
Earth, where the rara gf ic are cold, muil lofc a great ir-f^,f<^iy 
tiealof their Mqdpn : So that not havitM; Motion enough '^J^'y^l, 
fo'rile any higher) there remains piJy fo -much as is lufr ** ' 

Sciear to maKc them Aide by each Olheri and pther in- ~ 
to £nall Drops of .Water, whole Weight makes them rua 
. downwards^ where a great many of them happening to 
meet iogpthcr> &q compofe a finall Stream of Water, , 
which runs on furwcr to foroe Place where it unites ir 
Klf with .B'greit niaay other fachJilce. Streams; And thus 
■ they'^ of thetp , [ogecher eotnpbfc a Pna^ large Vein <rf / 
!l>'ifater, which Snding focne Clefr in the MouDiaib for k - 
W come.out at; WC- call it a Sfritig of running Water or ■ 

-]. The Vqns of Water which thus fupp^^ the Springs 7. n« - 
'or Fountains, ought to be found in the Cavities of Moua- '^'f^^'^ 
tains; that tbey' may come out and run down by their own c^,/i, „\^ 
Wc^t: And as' for dwfe, which in great Numbers ry^a. 
]y' liid under Plaios and Valleys, it is evident that they can 
(tievernfe from under the Surface of the Earth : However, 
ibefe are not wholly ufele& ; For befides their Ufc&ilnels 
pi ipoiftning fome Parts of the Earth, and affording nutri- 
dous Juice for Plants, they ferve alfo to form Wells and 
SO .£11 them. 

: 8- And becaufe the i Salt does not rife up in Vapours 1. nat 
■^Ofig With the Parts of frefh Water; it is manifeft that*«*^P'"i 
;ihe Watere of Spring and Wells mufl be frefh. '^Zt 

J. Wherefore, if there be any Springs which fend forth *«*'(•»• 
Water, as there are fome in Bursutufy and Lmram,^^' ^^^ 
it is beeaufe .they 1 diflblve the Salt which they meet with fimtSfraii 
(n the Earth as 'they run along; as we ihali ealily be con- TJ'..'™^ 
vinced, if wc obtrve that dicfe Waters eat up their Banks ^^„ 
- N4 by 

i. Thi Sail All lut tifi sp, Sic.) | other Salii, «^. as it piRn through 
We rmy add, [haiibe Saliii eradu- l [be Eu[h. >] ptecipincn. 
Bllyiiparaiedfram cb«Wiiei by be- | i.. DiffnlvithtSiili-uUchtbijmtrt 
"ing llrained ihroueh J great in\ of I mili, &c.) Sw yt'ini»i Gtiffufi. 
Siod, Hid pabapl being mixed wiih t 'Bnil-Chnf. 17.frgp.-14. ' 
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by D»;recs, lo chat tbey areooff Much deeper than ihaj 

mrraeily were. ...,..-• 

I- lo. If infteadof Salt, tbe Veiqs'of fTdh Water- itieeC 

' wi± any metallick Maner or any Minerals whailbeverj 

' they take off fcme of the finef{ Parts from themj n^ 

hence arifes all the different Properties of riiofe Water* 

^vhich have their particular Ufes in Phyrjck, fuch ai'thcdS 

of Fiv^ej St. Jtficw, Pwf/w«and JjfMKJ.. "' 

11, The Waters of Bourkfnir^ very' remark^leAK 
their Heat, which veij probably is owii^ to their bang 
mixed widi fome fmiJI Bodies that are in great Agitatiott^ 
Which in {bme M(afure leletnble diofc Tnlall Parts whidt 
Hfe up firft in Wine \rfien it is diftilled, and which Chji- 
tiiiftscaU Spiritf: For if thefe Wateisbe carried away, 
ttiey immeiiarely lofe all their Vertue, if the Veffds di^ 
ire put intfi be not well flopped. - 

12. And iti£ not at allneceffary,that aS diefe particular 
Sorts of Water, ftoijld contain any lenfibk Quantity of 
tbofe foreign Corpitdes, in Order for them tp have tbofe 
Properties which we fee in them. For we "find by Ex-r 
perienctf, d)at Jfo^y of jinfia^j infUfed fcveral Times 
in a lai^ Quantity of ' Winie, will not'be at all diminiihed. 
though it makes the Wine a very- firong yamit. ■ A great 
many Phyficians diereibre do in vSln perpteK themfdves, 
to find out by Diftillations what thoie foreign Bodies ate 
which are contained in medicinal Waters. 

15. The Vertue afcribed to fome Fountains. » of pe^ 
trifying, or turning intp Stone, fevcrai Sorts of hard Bodies 
thrown into them, fuph as Pieces of Wood, Bone^ and 
Mulhrooms, confifts in nothing dfc but this, that they 



t.RauTllailifiTihtlrHiii.Scc.) 
6ee Saua^iHni. ^tfl. "Sait 111. 
Cluf. a.4. lad Vartn. Gngr. Book 1. 
Ch»p. 17. Prop. 7. 

!■ Of ft»n)3™i " Itniat int* 
Btmi, &c.) Tirrt ii s Rntr in 
TbTKt, ifhich if jn driat cf, it 
-ill ™.._ ... ....,^ ,^^^^^ ^^ 






> nwr "Biweli 
tl MaUi m 
Concmnng which Smi 



■' a ifae Warer, il Mcome» Stone, 
" to On *e cgntraiy, this Wster. 
"ifitwudiKiny Thing (blid.iBcJH 



" aif ifnTwij-d! taken ouc coovmel 
'• into Sbna. The lanK TVIdE 
n happesf in fome Fmrot It^g,, 
" if you pui ID 1 Rod or 1 grcfa Lw, 
" in a few Dayi after, you tike ode 

" B Stone And PBm}, Bh» 

IL Chiif. 10}. '■ Id the Citmi 91- 
" ver, and (a ihe Like of ViSamt, 
" ia die Country of Utnt^ jtit^ 
•• emu Wood caS in, it coveral o> 
n ver with a flonv Bark, and ill 
•• Swrim, a Biver iri Cilihit ; To that 
" a hard Bark commonly coven o~ 
" vef [be Stone fliil. So Jikewifi 
" in the Rjv^ Silariiu, beyond Sur- 
" rmlmn, not only Rodi put in, hot 
" alio f.eire> turn into Stone -, TBe 
" Water is ^iherwifc very whol«* 
"ferae to drink." 
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ccKitain in didx^ igreat deal of diA tnteftrial Mttter, 
irtik^ We befbrefiid bdraib uDJte die oaoiie gro6 Pam^ 
of Sand, aiMl foc<»&ppre«&t-ftoQe^^ 
ft T^Ue Q^ttty '« \i^iid is found ' in the Tsbes .which 
Jwii^dle Waters of j^Sroi*/ and ;5Sftdfdii» City,- which. -f P**,' 
MamrisftomwdinthePoresc^ cbofe^fiodies'ib that ther 
•refilled wichtt ^ofdiis we-haveafl-iudoabtedPiooG 
Ixcade die Bodies tfawpetrifiedappeatiOQlofi^ poKMis> 
but are modi baider and heavier ih^ diey weis be- 
fore. 

x^. If ioflfad of dtatterreftrial Matter now Dunctooed, ryoftu 
nrifed op by the Heat of the Earth in tbe-Eonn of Ei' ^^"-^"''^ 
baktions aloi^ with ,a very great C^iautity of V^ioui^ 
this £imeHeat Ihould faile up a ccffiu^eratue Qiantity.af 
gre^ Exhalations, which ml^t come to unite together 
apA condep&, whqi thqr meet with the cold Parts of 
a Mountain, thefc woulocompole' alio a grcaiy Liquor, 
and coolequently we Ihould lee > a Sprir^ running with 
OiL But mis can. hxppea but very JUdom, becaufc £x- 
halatioas are much h^-der to be railed up than Water. 
And if there be any little Vetnf (^ .Oil to be piet with 
at all) it muft be' in' vCry lov Kaces {tich as Mines 



15. There are other Sprit^ which are remarka- 
,bl£;; ■ not for any particular Vertue thac is ' • ■ "'■ 



ter, but only becaufe 3 the Water runs at a certaki '^' 

Time, and keeps a certain Period: For dwfc Sprii^ 
arc oWerved to ran when the Sea flows, and to Itop 
when the Sea ebbs. It wiU be no difficult Matter rfy 
account for thisi if we confider that all the Way 
from 



' i.tmthtlViti.Sez.) •AwhidOi 
> and comowoly fblptaurifh Water, 
• hardou abiut itae Canals and 
'Tube..* Saa^-t Ntt. ^ifi. 
3M»m-C^.io. ■TbeSpiinp 
' II UirjtPi bejrood ihe fi*f« JO 
' Girmmj ^eboi, andUieit Wiicis 
■ fflakF ■ [^micc-Itane ibuac the 
' Baokt. ' fSw} "Btik ^i. ct. f. 

■ -a. Jf SfTJmf rmnpini vilh Oil, 
&c.) F./j=^.« rdace. 'Thai 



< Jifi.t 



[v of Gild*, Chert fai a 



■ Ibere wat ■ f pring in iC^ihiiflit, 
I which bad the Tame Venue. That 
' ihi Water of iheSpring Lyai would 

■ burn I? ptuiiiig 1 Candle lo i: > and 



' die Cum u lepMWd of SdMitna. 

Plm. "Buk ji, Cbtf.x. Satnt Sxh 
Sort of Springi arc now to he tbund 
alio. See PizfM. Giiir. 3wt H 
Ch^. ly.Prtf. |. 

Thnr, Ice.) ' There ii a Spring in 
■ ibeFotaidf aWdlnearthe Tnni 
' pie of Htrmlii at CmUk, whid) 
' lometimei Hret and bUc u iheSa 
^ does ; at other Timef it doei the 
' rewrie -, io the lame Place aDotben 
' agree* with the Tiioeiot the Sea." 
/% -Bft II. Ch^. 97. Therrare ' 
rome Spring! now n be ibund whidl 
do the lame. See y^rm. Oagrt 
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fiom Ae Set to .tbe.Mountaio niliere aayoK pf J^S&i 
extxaotSaasy ^wisgs is> tbqrejii.4 Commit jnto wJuai 
the Wuer of ibe,^ ^las:!^ a li^e, the Eemaiiii^ 
s^ Pan of it bfii? filled ^imh .Air «|iJy^ bexfiUb^ it 
,'■ .■" vw-abcweebeX-aydiof tlwSMf .T^ b^i"^Mploi;'..BJ;p; 
' rv -Time ite So &om, k, rii^ u^ ia n^ Oiauni^ ^ 
fflb ic ftdkrtbW'pnliQvy,: Atw^^^ 1<^, nfes> it drtvpsjAyjg 
ite Air and Vafouxi coactkwd^tbeieia towards tbe^^M 
of the SpringI: Whence Cfln^ai^ 4% W^tw^^^ 
run out, Oa the other Hani when the Sea ebbs, -^ 
Water in thcChaonfcl driceHd*. apd the Air atfo *at 
ii ia.it.ietu[na;tpwar48 die 3e3> and farnes tiaag'widf 
it) all 1^ VapoUiS'thac coidd be cootiearea into Watet; 
80 chat citt Sprii^ is dty «U that Time. 



'■C HA P. XI, 

j.ofrit TJWlU'Q thu*:eo|deayourfid to pve an Accotintof 

fnrJiWiail, J^ ^\^i is tapH coraieahie m the Earth; let ,i*s np\y 

CKaniine what paffcs in die Air, and [ry to explairi what 

, are generally called :Jli/ror/, the moft copimon of whic^ 

» the msJ, that; js to %, diat ienlible Agitation "of the 

Air by which a confideable Parr of it is carried' out cf - - 

(Mie Country into another ' 

, x.njiihi 2. Now if we confider that the fluid Matter of the 

wbidHigi,t_ firftandfocoDd-iElsrseiK which turns-round aboiUacer^ 

ZuHj'fTm Center, defcribes an eprire Circle fo- much the fooner as 

E^itmji the Circle is leij ; for Inashce, that which turns about 

^l'"""* the Sun, and is near it, makes a Revolution fooner thaa 

that which is further off,- aad that which is about Jiip-; 

tir, and very near him, compleats its Courfe fooner than 

that which is more diftant : We fhall be apt to think: 

thai! the Cafe is the, fame with Refpea to the Matter of 

thefiriland fecond Element which eiicompaflcs the Earth, 

. and turns about it; and confequendy it fiiould feem that 

I the Suid Matter which is about the Equinoiiial Line* 

fiiould 

i.Thifmd MttlirwhUliitiAeu^X may add, that ItieSun, inall Paitiof 
$ii Efnateifl, 6cci) To diii we j the luirid Zone very mudi ritifiei 
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jhituid t^ m a Ujci^e Bipre TUQC to finilli its .QawJu- 

tion from Ififi to E^, th^n that Matter whi^h p about: 

the two P61es> wheretjie Circles Scribed by it are die 

le^.of.^l And becai^ tti& g^tb ^ ]^?ays c^ixiefl t|uc 

y^a by this Matter, w&^ncUJP> tbsc it xpa3c be parocd 

y^ 3 Ciewi Velocity bet'j^^' ihM of the Matter whitii 

)9 neai; the pdes, and that .of tbe Matter whjch is neai 

the Equator ; ^t js to ^y, it advances n^t i^uite &> ^ 

;^Qfa Wefi $oE^j k 'fhe .Matter which i; jaear the Pcies 

doesi and alittle faftei .than tjii Matter uade( the Eqlu- 

,tori where confequendy we ought Eo perceive 9 Wind 

froita £^ to ff;f/? :' Aqd th is is »<hat 9II Maiiaers have fouod 

.by fixpeijencfe; ^ho ihavc always obfcrved the Wind on 

thdr Backs when they fail from Et^ to PFi^ ia the torrid 

2one, and alw^iys the conrrjuy Wind when they £ul from 

pifi to E^. 

' 5. Becaille die Air becomes of the iame Nature with j- ff'l^ 

the Comjtry through which it pafles> and is very much ^J^^S^ 

heated in going over 6ndy Flacesi which rcfled almoft 

fH the Rays oT the Sun > atjd very much cooled, in 

pafling over Waterj which abfbrbcs almoft all the Rays; 

Ft Will eafily appear, that the Wind whidi we are fpeak^ 

Jpp; of, ffniR conHderabJy cool thole Countries into 

*which it j? carried over a long Tia£t of .Sea. Aad thus 

iwe a|^diCTid the Eajlmt Paris of Africa to be very 

tecoperate, though they.be in, the Middle of the. torrid 

2one, bedaufe tney are perpetii^ljy cooled-by the Eafi 

Wind which comes thithw ftom the Perfarf Sea ; But 

it is otherwife ii) the Jfefiem Parts i for though the Eafi 

Wind prevail there as it docs in the odier Countriesi 

yet i!f does not come' thither till it has had Time to 

be heated iii palling oyer' a great many &ady Counmes. 



dK Airwhicb ii U every Day almoA 
itiraSty ovti ; and ihe Aif thuj'niri- 
Bei, bcaufcwbtii die Sun ii.aboBi 
Ska'wg, ii ciDDqiolit up lb much 
■Spice. muS nfcelhrily be coiidenfat 
by ihc force oi the denfei and heavier 
Air niOiiog ulPn " fton* 'ht Bafl. 
Wherefore the' whole Mafi of Ait 
mull coniHnily followrheSuni that 
Ii, flov- (ovaids ilw ffij>. ^ 
C^('. PMi*!, 3»* m. a«p. J. 

NiBntiT iS). 

BuEcanccroidf [hf Wind'iblow' 
ingfrom du Eafi in [he torrid Zone. 
.dfijhlit dyi, jtid fi htrt iht 



4. The 

Horth-PT7BJ«#fti*iJ(«i«* fiiit- 
tratt xaj farther i afmtlii SouiherQ 
CuKJi iry<mi Lybia, at tht yvlmd 
Um Honb ^iSoath km, ft thtrt 
tht Eirt and Weft Wind alwni 
h/,«f^»ai»l,h tnm,. Meteor. 1. 
Clap. V. It is a wry :n''dtrfal 
Tlniig(fnyt r,td, 'BMavtamn) that 
the oldrfi Phil„/i^h,r. phtn niiihn 
in nor attj tf tht .AdiUmu, as tHht- 
litve, kadJmiHl imt ifiai ihrft Cqmb- 
iTii, wm, i^fld jilfi t,^ and fi 
HtaHlj diilart what Vyindi did 
Van »«d fthit did ■». hi ih^, plaa, 
abiTt shej htd nivir tiin. 
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.504 »&iffjfVtlriSrsrsii "^^VM'Tlt 

^.rrty 4- The Sun cmnot butdflatethe Air by heating'it, anij 

fk EaO- £}■ caiiCe h eo move fomcdmes tme Way and {binetim9 

i^ai^L another In :Jie fame Couany, accordicg to .its diflcreoc 

i<v. Pofitioii with Rdpeft to diat Country^ and this is the 

R^fijn why we perceive fcveril Sorts of Winds. Thijp 

for loA^nce, what Ac Son rifa with usj it dilates t^ 

Ait which it is perpendicularly over, and caufes it {q t^ 

more pvery W^ay, that fome Parts of it muft come lo- 

ipardf the I9yi, where we are; Whence it followsj! that 

we ought then to feel the Wind from the EaJI.' ~ ' 

;.rvh}thi 5. On the contrary, when the Sun lets, the Air wbicb 

l^ilihf " *r«^y "™'"' '^ °y (dilating it felf every Way, muft - 

£<v>^'' have'lbme Part of it come towards the Eaff, where wc 

then arc with Refpeft to the Sun^ Wherefore we 

ought to perceive die Wind to be Tf-ffi then. And be^ 

cauie what we have iaid of our Country, inay be ap^ 

plied to others which are out of the torrid Zone, wo 

may affurc our (elves, tiaatthelEa/? Wind blows inihole 

Places in the Morning' and the *f^-Wind in the Evenii^. 

e.yyiy ^- Further; It is to be obferve^, that when the Sun 

theyMniii dilates- the Air which is dircSly under it when it is in 

^^JL. the Meridian, part of that Aifoiufl: be lifted high up, an<i 

then carried by its own Weight towards that Pole' whidi 

is next it. where it drifres forward the Air tha it,meets 

with, jand forces it downwards towards the Equinodial 

Circle: Thus it is evident, that at Noon-Time, in any 

Northern Country, we ought to feel the Wind blow fiori 

North to South, and alfoto blow downwards. ^ ' 

y.vrhj 7/ Without Doubt the Sun has no Power over tho6 

J^son*- Countries where it is Midnight', yet becaufc the Heat 

^ i,;^Vto_ which it emtes in the Day, continues ibr IbmeTime cm 

the Earth, this caufes a large Quantity of VapOurs t<i rife 

up which are hindred from afcending very hi^ by the 

Air which the cold Night condenfes i fo that they arc 

forced to move along upon the Earth from the Equiooc^- 

tial Circle where they afcend in very great Quantides; 

and fo carrying the Air along with them, they caufe si 

Wind from South to Nt^th, in thofe Places which are on 

this Side of the Equator. 

i. Th^i 8. Theft four Winds which blow in their Turtis, from 

fp-'^^l bt *^ ^°"^ princJMl Quarter* of the World, ougl« 

if i«/«itr to have different Properties. And, Firft, the Eafi-mnd, 

A*" '*» which prevails in the Morning, ought to be ftronger than 

*ta.if»rf the Weft-Wmdi not only becaufe it confpires with the 

firil general Wind which is obferved to blow continually 

between the two Trp^ncks, but alfo becauJe tt^ Air.whicb 

dilates 
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dikiKB it fclf and blows towards the ^efi, teods n>wards 
ft Fkce where, die Sua having been gone from the Me- 
ridian eighteen Hours, the Aii has had Time to grow CooU 
and to be confideiably more condenfed than that towards 
which the Wefl-l^md tends, where the Sun is but fix 
Hours from the Meridiaoj and where it caufes the great" 
i& Heat and the greaceft RarefadiOn. 

9. The iJarth4Fmd ixsfjxt ts be pretty ftrong, becaule 9- n«« 
it is excited by the Sun when it has the moil Power, J*^„"^JJ^ 
iwe. when it is in the Meiidiad. And on the contrary the u h firmer ■ 
Simth-Wmd ought to be very eeilde. • '^^%,^ 

10. As to any other Qualities ot thefe four Winds, ,0. n,,' 
thofe that are firmgrfl ought to be the eoUtJi-, ac^cording "•\Ji">%'fi, 
to what was faid concerning Cold in the firft Part of this u'^^^^^ 
iTreacife, ep. 

1 1- Further, it is evident that thefe firmg Winds ought n. niu 
fllfo to be the moft capable of 'A-jwk> that is, of diilodg- **?"^' 
ing aoy Particles of Water' which may be in the Pores or ^S", 
upon [he Surface of lerreArial Bodies which are cicpofed 
to the Aifj fo likewife on the other Hand, the gentkfi 
Winds ought to be the Tftoiffefi, not only becaufc they 
&innot give the Pans of the Air a. fufficienc Force to 
diflodee the Parts of the Water which they meet with ; 
but MO becaufc the Vapours which arc in the Air, not 
being in any Agitation, ealUy Hick to any Bodies which 
come in their Way. There is a particular Reaibn why 
the Jfffi-J^ira (hould be moijf, and that is, becaufe iC 
moves contrary to the general Courfe of the Ait, which 
is from Eajl to ff^eft, and which caufcs the Vapours which 
furround the Earth to have a Tendency to move thelame 
Way, and fo makes them gather together on an Heap, 
and confequently makes them more capable of meifinitig 
Siiy Thing. 

12. It is true, that what has been isid upon the Sub; d. Thtt 
jeiS of the fore-mentioned four principal Winds, ought ^^"'^ 
not to be found exadly true any where but in the Mid- hmdir'^i 
die of large Seas, where there is nothing to hinder the fi*r ffjiJi < 
general Ciufe from producing its Eiftdli For as to ^ny ^.Tir . "^ "' 
other Places, there are (b many other particular Caufes 
which conrriliute towards the ProdudHon of Winds, that 
we ought not to wonder that they are fo very irregular, 
and that we do not obferve them in the Order now 
defctibed. . .. 

1%. It is probable that Ariflotk never thought of the At-}'6fTJ^ 
general Cauies of Winds, becaufe he makes no Menticm "W <*' 
of them irt his Writings, but confines liimlelf to parti- f-^|^^',*j' 
cular yvini. 
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ciilar CauTcsonly. And bccaufe heobfcrVed tfiat Wioiii 

have l£e Property of diyit^ therefore he ihodg^Ci diit' 

when the Wind blfcviS the Air ^ss tfiett mOTed dtW l^ 

a PfiDciple which had tib Moifture in tij fb that he al£itt'*' 

that Winds are caufed by certain dry Exhabitioris, WbicH' 

ariCng out of the Earthj move one patticular Wfljr Upqo* 

the Superficies of it. 

.i4.j*<( 14. I do not deny but that the Exhalations Whith'lile. 

iik./*»fm up into the Air and take their Courfe dne particular Way; 

^^,hi iiay help to carry the Air from one Country 10 anothef, 

Cmifi iffPinJ and Co caufe that A^tation which we call Wind. But be- 

1 1'apmi caufe both Reafon and Experience convince us, that the 

't fame Caufe which di^wfes fome terre(b-tal Parrs to cshaltf 

in this Manner, muft alfo at the fime Time exdce a much. 

laiger Quantity of Vapours^ and becaufe the WaterwhicH 

is converced into V^urs dilates ic felf a great deal more 

than .the terre[lri4 Parts which are in the Form of £![ha-< - 

lations can do; it cannot be doubted but that Vapcajrsartf 

the principal Caule, and contribute much more to, tbd 

Proauiiion of Winds, than Exhalations do. 

ir- n^ i^- The Realba why ArifiatJe was not of this Opinion 

»V«rifl!. malces nothing ^ainft me; For though the Winds ari 

'"wu^df^a, caufed chiefly by Vapours,, yet they ought notwithfland- 

hwittf Ike ing that to have as much the Property ds drftHg as if they' 

'^"■'j'^f proceeded wholly from Exhalations j becaufe the great A- 

^'^ gication which the Particles of the Air and Water are iiv 

makes them carry off a great many more Particles from i 

moift Body than tTiofe new ones which they leave upon it. 

16. Timt i6. Nor is it to. be doubled but that the Winds do fijf 

«<"'■' "• fome nciV ParticleSj and that there is no Wind bow vi- 

^haUmnff. olentfoever, but does fomewhatmoiften aBody tbatisper- 

fedly dry : For we find by Experience, that if we dry i 

I..innen Cioth before the Fire, till it will fmoak no loneerv 

fo that ali the Moifture is gone out of it, and then cxpofe it 

si little while in the Wino, it will not be fo dry as it was 

before, but if it be held to the Fire, it will fmoak i^airf. 

i?.i»dr 17. What has been laid concerning Winds is coofirm- 

htfifrnf^i ed \f. Experience in an Maii^k, which is a Veflel midtf 

"i^Ti^^i °f Copper or any other Metal of the Shape defcribed in 

hSxpiriimi the Figure. The Cavity of it is at firft frill of Air only 

b^jEoii- which is made to dilate it feif, by putting it near the Fire 

Tib. XV. till the far greateft Part gets out at the Hole A; then 

i'i- fi- the fmall Neck A is dipped into a Veflel of Water ; and 

as the Air in the JEaHpih condenfes by growing cold, the 

Water enters in, in- the fame manner as we formerly faia 

the common Thermemtter was filled wilfc ^pia-Farth.- 

Th» 
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Uiis bew^ dda^ -the Jtal^ is placed in the- StMitiod 
^oU fee in tbe Tigltrej »d dw lower Part D£F rcflkig 
upon feme nd-bot Cods*, the Water <xxinuned ki hi 
tijesjpHcliuilj in Vapoury whidi fly about in the Spste 
pGfiFj ml dtfii aK>m& one aaoihcr, and make oidfe 
vbieb'thcf meet vicii near the Hole Ato cocic out there 
witb^iweat.FofCe: Tbefe Vapours cwrpic^ the Air along 
wiittti thoni) pEDdileft a Wind, which continues till all the 
WftKI '» cnpflnttol oc the Fite goes outj and tl^ 
W^ip^'jtiw tH tte Properdet. which we oblerveki ihoA! 
^^s^ we tate Notice of upon the Sia-face of thft 
«wih. 

, ;i8. We mav compare die Caritiei of Mountains to it.A 
^ H<^ow <tf an ^o&pk-i the Heatlwhich ia in the^JJf^^ 
Bovmb of the Banh to the Fire which dilates the Water M.Jt^$ 
in this Vefleli the Water carried by the Sea in fcveral "|' " -s^ 
ftibQeiiaDeous Channels, to ihe Water contained in it; and '^ 
the Chinks of the Earth, through which the Vapoursect, 
to the Hole of the Moli^iU- But becaule the Smallncis of 
this Hole contributes to make the Vapours come out 
wWlfil great Force;' and becaiife it is very probable that 
the Chinks of the Earth are not fo fmall. oi- at Icaft, that 
the great Number Pf' ^^^ i* cjgnivient to one large 
Hole ; therefore it is very diiEcult to believe that the ■ 
Winds fho'uld befoviojentas diey af»fometimes,if(bme 
other Circumftances did riot'coatribute to'their Violence. 
Nowic is certain ' that there are Mountains fo ranged* 
that they will-not fuffiir the Vapours which come out of 
the Sides to take their Courfe but one panicuUr Way only, 
and this mull make them go with great Viplence and 
Swiftnefi. 

19. And if there be a laigc Extent of Country in i^.TtH \ 
which therearenoMountains, there mayrotwithftanding^^'"^'^^ 
that be Winds generated, becatile the Vapours which ilpL^rt' 
move upwards at firfl, may be determined by proper fkemitrt 
Mills or Ciouds to .alter their Courfe and to move^„7^2r' 
fideways afterwards. 

ao. Wa ' 



failfil, &c.) " Whitever ii fenr 
" fcicih from Mcxiri and RJrni, 
•• (which is 1 gTt« drat ind coniinLi- 
" illy afcirding) in the Di^-Tim» 
" it Fe*<l for the Sun ; in tbe 
" Nighr-Ttme it is not eonrnmed, 
" but is com^ned tuLTftn she 
1 lAoaaaiat, tai kepi ia a puiicu- 



n lar Place : Whrti thii (i fuH inij 
" will bold no more, bur ii pieSei 
" oti one Side lod (o goei along 
•' one pirtiojlsr Way ; thij ii a 
n Wind. Wherefore it prriJei that 
« Way where there ii a freer Paf- 
"lage for it, ind mora Roortk fir 
■■ thil: wfiich ii hfaped logerhw to 
" run iiuo. Scaiiift aatmr^^iisjl. 
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io.m? lo.' We may add to thisj that aa equal (^«ntity of 

'Zs'''^ Vapours is not raifed every where alike in ' this Gldbc 

'rtiij%^ which is compo&d of Eaith and Water; and that thofii 

im thiDaj, which arife out of the moilteft Place3> being mudiereat- 

Sji'X «t in Quantity 'Cam diole which riie outofother l^ceW 

ijmiin ^1 have more Power to dikte tbem&lTCiand'to go towards^ 

*i*'' thofe Places whfch are diy. And this is the Rcalcn wlw' 

v^en ihe Sun heats the whole Hemif^jere upon whira. 

ii HiineSj the Air is carried iioni the Sea to the Lmd.' 

and lb caufes a Wind from the Sea : Whereas when die 

Sun is let, becaufe the Earth preferves' its Heat much' 

longer than the Waters, which lofe theirs ip a very little' 

while {according to tb^ Law. Tfe hfi foUd SoJn are, 

the lefi tuk^le do they frefirvt their Motim) therefore mwef 

Vapours mufl then arife out of the Land than out ctf the 

WatcTj and confequenrfy, they will carry the Air along- 

with them from the iJuii to tbe Sea, and lb caufe a' 

Wind_^wa the Lasid. 



CHAP. XII. 

Of Mtfis and Cleudt. 



i mv ^ *-^ ^°^ ^ ^ Vapours and the Escbalaaons which ac- ■ 
jwjif aad " company them are in fo great Motion as to produce 
fc/B»ji art Winds, and to hinder their Particles from uniting togetherj' 
'^ ■ it is impoflible that they fliould fo much darken ±e Air 
"* as to be perceiv'd, becaule the Adlioriofthe Light which 
pafTes through it, is not 4t aU interrupted, nor any ways 
refleSedibut when thefe lame Vapour's i cometolofcthq, 
Citation rhey were in by D^pees, and to flop in any 
particular Place iii a large Quantity, and the Particles 
of them to unite together; they mull then necelSrily 
hinder the Aflion of the Rays of Light ffom palling on 
beyond rhem, becaufe there being a great Number of 
Drops of Water one abwc another, their feveral Super- 
ficies will reiied them all : And thus the Ait becomes 
^ dark, and a IH^ or a Chud hc^as to appear io the Place 
wbcrff 
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Chi^rVa^ '^KATuRAt Philosopht; ' tos» 

where this Cdloaion of Particles of Water is, and of fiich a 
Bigaefsas the Space which it Pofleffes. 

a. Ifthe,Partiel^'of Water^which'ftop in this manner **^'K 
and are fufpended in the Air, retain fo much Motion ss to c£d"^» 
flip by odcn tiiher,' tbcy muft coihpofe' a great Number [muHmtt 
cs Very fmall imperceptible Drops of Water ; But if '^'^'^'f ■ 
their Motion be entirely ceafed, it is evident, that btcaufe ylTiJfaKd 
idiey' ftop bj* each other without any ordcr> they muii^'«";"'Mrf 
compofe a very thin and very %ht Body ; which not be- '"'" '-f'"- 
ing Uquid, oUght rather to be called i Icci or very fine 
MoWjihanWatcf. 

3- But' whether aMJiov zClemihe made up of impcr- ,j^/^" 
ceptible Drops of Water oc Ice, it is certain that neither j^ppntlhrn 
the one nor the 'Other can iall to the Ground but very tht^r, ■ 
.flowiy; becaufe tbcfe Drops of Water or Parcels of Ice 
lave a very large Superficies compared with the Quantity 
of Matter they contain, and confequently have but hccfe 
Weight to overcome the ReCftance which the Air they 
.meet with maJos before it divides it felf. To which we 
:may add, that the Vappurs which rife out of the Earth 
and afcend to a great Height, not only hinder the Matter 
•erf which Mills a^e compofcd from felling;; but may ■• 

Diake it afceod ftiU higher, fti that that which was a Mift, 
-fl»y in a Oiorc Time becomea Cloud. 

, 4. It is to be obferved alfo, that if the Particles of i- °f '*• 
Water which afcend in the manner now mentioned, in J'aXdi'" 
order to fwra Qouds, do not go very tar beibre ihey lofe ftiiktiuy u 
, all their Motion j then they do not give the' Exhalations, J"™"^ 
which rife along, with them. Time to feparate themfelves; 
in this Cafe therefore they muft neceffarily be blended to- 
gether : But if the Vapours have Force enough to raiie 
themfelves to a fufficient Height, and meet with no Ob- 
ftacle to binder them from continuing on in their Courfe 
£>rfome Time; then, becaufethey can eaflly move them- 
selves and fly ofil they wiil get uppermoft; fothat there 
will be two Qouds as it were, me highcft of which is 
made up of Particles of Water or Ice, and the lower 
one of Exh^tions only : And if after this, there arifcs 
other Vapours and other Exhalations, which afcend in the 
fame manner, they will form a great many different Beds 
or Banks of Clouds compoied of Vapours atid Exhalations 
'by Turns. 

Vol. U. O CHAP. 

1. ht m virj put Snow, tcc.) I fuch aouds D rhefe by Refriftion j 
Concerning PathiUmi ard Citclss [ See Hi^iaini't PofthumoM WoiSi. 
which chejr call lUiii, (orued in ( 
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Of Rm»» DrixxU, Dew, atii Eveniiig^ ^""f^ 

CUiiJ^^iii A ^ ^"^ contrary Winds may caufe a Mift Or a Qoud 

MtniT^f *■ to be formed, by brin^g toge^er a g«« Qumtity 

•*rc* Sjo, of Vapours into fnx Pkcei fo it may Mppen> that a 

(wyjsi. ygj^ ftrong Wind blowing upon a Mift or Cloud, lutf 

carry off iu Parts one after another] and make it take 

the Form of Vapours agab. and ib in Time all the Qouds 

may be dillipatea : However this is not die uliiol Wayio 

which they are diflipatedi the common Mediod it, dtac 

the Cloud diflblvas, and falls all do^ni in fijdw: The 

only Difficulty in this Matter is, what fhould caule the 

Parts of a Body which is lb thin as a Cloud is, to thicken 

anjl become fo denfe as to acquire a Force fufHeient to 

overcome the Refiflance of the Ak wbich oppdes its 

Fall. 

•• '^". 2. If we believe the common Philofophers or rather 

^^^(^'"the common Peof4e> we mull iay, that ifai* Force b 

Ca»/i ./ tht owing to the Coldnefi of the PLut where the Qouds are j 

f^^g >f becaufe it is generally thought that GcM only has the 

Power of conacnfing any thui|. 
- ]. Htji 'i- I do not fay but that Cold may Ibitjetimes ccntri- 
tc"r*f ^^^ to this, by making the froaJlinfenuble Drops of Watci 
'i, f"lij^{f which were difpcried about in the Air, meef tr^ther 
Rii«. and be converted into Rain, which perhaps would other- 

wife never have met. For, I readily own, that the grofler 
Parts of the thickening Air, may by approaching each 
other unite the infenfible Drops of Water, which other- 
wife might never have united tc^CCher, and confequcntly 
make them capable of defcending : I alto acknowledges 
that when the Vapours are jufl ready to be converted " 
Into inlenfible' Drops of Water, the Cold which comes 
opon them, and which condenfes the Air, may atlemble 
a very large Quantity of them rogether, fo that they may 
be heavy enough CO fall down; And this vety well explains 
how it may fometimes rain when it is \wry, clear and ben 
fore there is any iCloud formed; But I chink alfo thac 
there are Other Caufes which are more common, by which 
the Clouds are condenfed, and which caufe them to 
be converted into Rain. 

4. For 
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■ 4. For 61&, itis evident, that when the lfi»4 blows 4. rhw 
ifjiinft a Qoud and docs not carry it entirely along with i/^'^'/^^f 
k} it miril make the Partsof the Qoud approach nearer o/rJb^* 
to:hother>3od cau& a great many Drops <» Watcr> which 
were m&nlible while atlbme Diftance from one another, 
CO join together, and thereby compole very large Dropir} 
who& Weight makes them to defcend. 

5. It is dfb evitfent, that after any Qoud is formed, t-^i^ttm 
there may ftiil rife Mher Partt rf Water m the Fera ^^"^^^^ 
Vi^titTt, which may continue to be a litde .agitated after km^ ■«*« 
d»cy meet with thore Which were flopped b^ore, lb '!' f^ *"» 
dm 1^ jixning with them, they may become heavier" *' 
and acquire a lUfficient Force to overcome the Rcfiftsnce 
of dxt Air vfatch can no longer hinder chem^ from fal- 
kng. 

$. But chit which is the moft common and i the moftef-^-J**' 
feAual CaufeoEthe Qouds being converted into Raitij '^,^ ,g'a^» 
die iis0$ of the Air which ]& neu the Sur^ce of the ''{r ""^"fl 
Earth and which is cirried up to ■ a confidenible Height by J*J/^^ 
fome Wind : For this hot Air, arriving at the Qouds, 
difbofes thai very fine Snowj of which ihcy are compt^ 
fed, H> meh and do condenfe into a great many fm^ 
Fyccs, v^uch overcome the Rcllilance of the Air and 
M down, and at laft being entirely didblved by tht 
Heat which they meet with in thofe Places through which 
tbey ^) they aiti converted into Drops of Rain. 

7. And thefe Drops will be very laige, if the Qoud be 7 »••'*• 
denfe. and the hof Air gets to the upper Part of it; for ^^.^^ 
then every thing conipires to make thefmall Drops of»7t«x* 
Water or Fie^es of Ice to join a great many of them to- 
gether, and to compile very ienfible Drops at firft, which 
Eefcend by their own W«ighci hut which afterwards in- : 
crcafe very much by joining themfelvcs with thofe that 

they meet wtthj as diey fall through the wht^e Thicknefi 
of the Qoud. 

8. But if this hot Air reaches to the Bottom only of I- ^^• 
a very thin Qoud, the Drops mufl necefTarily then be ^]Jjf^ 
very fmall ; and if befides this the Heat of the Ait be „,^^ 
very moderate, thefe Drops will be fo very frnall as not 

to compofe Rain at all but only JirizzU. 

O a 9. As 
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9. Hi* 9. As ro Dem, there is no great Difficulty in compre- 
DtaitaaJi. bendii^ how that is ibrmed> if we confider that when it 
is rooft clear and calm, which is the Time when the 
Dev} &lls, there is always a great Quantity of veiy linall 
Parts of W atcr, which fly about in the Form of Va- 
pourSi ibele gradually lo&ng the Agitation they were lib 
gathera great many of them togetberand fall downiniiifen- 
fible Drops, which generally ftickco theLeaves of PlimtSi 
and then uniting with each other, they are converted into 
Water, and the Dwu becomes vifible. 
■ lo.ofrhi 10. This generally b^pensa litde before the SunrUes, 
TTriKn.*™ becaule then the Air not having been heated by its Rays 
.'ktBdiT '^ fome Time, is grown colder, and is therefore more 
fitted CO affcmble the Vapours-which are in it: However* 
there are Places where the Air grows cool a little after 
the Sun is fet, and there the Dew muft appear Iboncr. 
, II. a* II. If the Heat of the| Air has been very great all 
i^ni«i j)j,y^ it may happen, in fome Countries,, that the Super- 
tt^i." ficies of the Earth may be put into fuch, a Mocionj as to 
fend forth Exhalations which rife up into the Air alpn« 
with the Vapours : And bccanfe thefe Exhalations lofe 
the -Agitation they are in, a great deal eafiet than the Va- 
pours-do; therefore they muil i^ down ftK>ner. Now 
herein coniifts Eve»mg-Da?^i^ which according as the 
Places or the Bodies exhaled are, may be very noxious. 
For it is very probable, that what is exhaled out .of any 
infbdlious Places or poifonous Herbs may caufe a great 
deal more Mifchief, than fimple Vapours raifed out of 
the Bofom of thcvEarth. 
ji.^vi- 12. And it is a very great Miftake to think that P«-- 
i" f'i'fi''^' fons may entirely guard againft the Michief fuch Damps ' 
(i^™^. iifc capable of floin;^., by covering up their Heads clofe. 
For as they are drawn in along with the Air in Refpira- 
tion j it is certain that by enterii^ into the Lungs, they 
will do much more Hurt, and more eafijy corrupt the 
Blood, than they can do by applying themfelves to any" 
external Part of the Body, which is not Jo tender. 
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IT was deferred before, that ths Parts of a ClouJ may >■ »^» 
b^in to ddccnd though they be not entirely diflblved; g„^/', 
and that foi'the moft Part they are not quite melted 
and turned, into Drops of Rain, till they come near the 
iEarch, whei;e the Heat is generally greater than it is high- 
er up in the Air; But if the"" Particles of a Cloud, wmch 
is only condenied and no way melted, M through no- 
ihing but cold Air, then they may reach to the Earth 
"without being diiTolved; in this Cafe, inftead of a great 
many Drops of Rain, we fliall have a great many Flakes 
of- Snov) ; which cannot but be white, becaufe the watry 
, Matter of which it is compofed is very much interrupted 
-by a laree Qiahtity of. Aii> whofe Pores agree fo ill with 
thofc M the Ice, that the Light which endeivours to pa& ' ' 

through, is more caiily retletSed back. 

2. If fomePart of the felling Qoud be melted, and it i..of!Mi, 
afterwards meets with i cold Air which freezes it again, """i'^f" 
it is evident that /Aa/ which then fails down lauHheHail,^'" 

anid the Figure of the Hail-ilones will be fo much the 
nearer to round, the more they were diflblved before ; 
and they will be exadly round if dae Cold by which they 
are froiens^^in comes upon them when they are entirely 
melted. 

3. Thus there muft be very different Sorts of Hail pro- 3. ofn^t- 
duced, according to the different D^rees of Heat which -^'^"p' 
is in the Place where the Cloud is diflblved: And if the rgaidi. 
Heat be but moderate, it may fo adt upon the extrnn; 

Paris of every little Piece of the Cloud, out of which 
a Hail-ftone is formed, as to melt them and reduce them 
to Water, before it can get to diffolve the jnterna! Parts ; 
and by that Time thefe are diflblved, the external ones 
O 5 may 

1. Cild jtlrtthiihfrcexiiliii^mH, I beturnadinio Innri Hi'iUAone in 
&C-) Uh more hktly, ihiuasWacsr [ a Momeni, bf fome piroculu Va- 
in a VeOel in (be Summer Time is I pours mixed Di^ahci in che Air, See 
immedately turned inio Ice.by ex- j ihe Phila^ailiital TrioifjQiti'Sa Sumi 
ternally applying Silt and Snow ; ' iji. 
fallkewUeaJ^rop..^ 'at^aa^i \,. 
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Ebe frozen again by the cold Air chrou^ whidi they 
So thar ifae internal Parts which are neareft the 
[Cf] melting, and by that means, growing more flenle> 
join [bemfclves to ^ extern^ Qntf, ufd fo form a Son 
of Iblid Cruft, inttie &rhe manner as we fee the Parts of 
8 dry Tree niccfie from the Pith tW^d? i^ Sfifi^ whore 
the Parts are (o dole and compaifl lilcc'an' Arcti, that the 
internal Parts which are condenfed aftcrwards> are forced 
to retire towards them. And asi in this loftanCd the 
Fibres of the Wood which lurround the Pith at a cer- 
tain Diftance when they come neu' the Bark and take up 
ft larger Circuit, Tplic in (eveial Places, and make Chinks 
fike Starsj which are more particiilarly to be fcen in the 
Part where the Wood is cut ; fo in like manner, the 
Parts of Water in retiring from the Center towaidi the 
Superficies, as they freeie by D^ees, divide from cadi 
other in feveral Places, TTius if it happens that iJKreare 
three FifTures made whidi iotetfeft each odier in the 
■ Center of the Hail-ftone, then it will be iplit and divided 
into eight Parts, each of which will be in the Shape of a 
Pyramid, the Safe whereof is the eighth Part of tne Sifc- 
perficies of the Hail-done, and the Top of it,thePieceof 
Ice which before was neareft to the Center. 
4.0/ Jill- 4. Sometimes there fells fuch Sort of'Hail-ftones as 
'iT-fe"^ thefe, and foraetimes fuch whofe Pyramids are fharper, 
wWti^rT' 'o t^^'^ their Safes don't feem to be above the two and 
fitirfiT. thirtieth Part of the Superficies of a Sphere^ which mates 
me think, that, in this Cafe, every eighth Part of the Su- 
perficies of the Hail-ftone is again fabdivided intofour c- 
qual Parts by three new Clefts. And if thdr Points and 
Comers do appear generally a litde blunt, fo as to belike 
SugarrLoaves, it is owing to this, that in thefe Places the 
He« affeifted them more, and diffolved the Particles 
of Ice which were there. 
f. Of 4 y. The Figure of thefe Sort of Hail-ftones is not at all 
'f^'imif wonderful or furprifing compaied with another Sort 
lluii. " ' which are quite flat and very thin, and which are fome- ' 
rimes cut into the Shape of Stars with fix Points cicadiy 
equal, or inio that of Rofes with fix Leaves, orfometimes 
T>b. sv. into that of fix ftovxr-de-lucfi conneded together by the 
^K-l- Points; fuch asare reprefented in the Figure, only theyare 

much (mailer and a great deal more esa&. 

—•Jf'^*" <S. Since we never fee any fuch Hail-flones as thefe but 

^"Ji *^" » very great Wind,\here is Reafon to think that 

farmid- they are formed pretty nearly in the Jbllowing marncr. 

Firu, ttK Agitation of tb« Aur piif|es a ^ea;: many Parr 
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tides of Water, which fly about in the Fonn of Vspours> 
to meet igainlt each other u they lireexe, and to compoTe 
Hail-ftones fo vny finall, that they would not JaU down 
■ by their own Weight only, -if the Wiod which blows up- 
wards-did not hinder dieir Oefceot. But the Wind doet 
itaUy .blow againil them, and carries them up fboictimes ai 
fat 35 the lower Superficies of a Ooudj where, by that ume 
tiiey arrive, they are covered over with Vapours which 
ftick to them lie a very fine Down. And qow ih^ 
may better be called fmall flakes of Snow than Hail-ftcBes, 
and are tbmething like thofe llrde Thtoei which come off 
from ibnie Stflrt of wild Thiftlesi which grow in the 
Country, towards the End of Summer, and which are £b 
very lightj tiiat by the leafl: Motion of the Air, they are 
carried about, Ibmetimes as fiir at the Villages, where 
the Children play with them and call them Barhes-J^ 
Dieu. 

7. Whenthif happenSitheleFlakesoCSnowrangetbem- j. tbm 
(elves upon the Superiicies of the Qoud which has becn'*<r<r^" 
made fmooth by the Wind blowing againil it ; and ^-tafhiuvn 
caufc they are very nearly equal to one another, their Ji»rf«< 0/ * 
Order is fiicb, that every Flake is furrounded by fix o-'^* 
thers, except tboie which are at the Extremities of the 

I-eaf compofed by them; as anv one may eafily appre- 
hend who has learned but-the firu Elements of Geome> 
try ; or as he may fee with his Eyes, if he places leveral 
leaden Bullets of equal Bignefs upon a Trencher, or ra- 
ther feveral Counters upon a Table, Thefc latter are befl 
for the Purpofc, becaufe they are flat, as the Flakes of 
Snow we are fpeaking of are, the Down on the upper 
Part of them being rubbedofFby their grating againftthe 
Cloud) and that on the lower Part, by the Wind preOing 
upon them as it blows along. 

8. And there may be feveral Beds or feveral fuch Kind s. 7»«» 

^ of Leaves fwmed one under another, without their ^•^''^'Inl^U 
ing joined together i for the Wind, which puts them into ^miMji* 
an undulating Modon, moves thofe Leaves which are/"™"*- 
lowerraoft fomewhat diiferently from thofe which , are 
above them. But whether there be only one Leaf, or a. 
great many of them, we may certainly afErm; that every 
one oS thefe fmall Flakes of Snow, which are round and 
flat, is the Matter out of which thefe Hail-ftones in the 
lliape of a Star or a Rofe or fix Flower-de-luces, are im- 
mediately formed ; for nothing farther is required to com- 
pleatfo furprifing an Efied, but only a moderate Heat in 
die Ait- 

O 4 S- This 
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9, Haw 9. This' warm Air may be driven from fome Parts neat' 
""7 "' the Earth by the Wind: Which Wind becaufe it can 
^mMmm ^"7 "'''y ^^^^ between two Leaves c6nipofcd of thefe 
piart. Flakes, where it rneets with a dircdl Pallage, muft nccef- 

firUy diffolve thofe remaining Particles of Water which 
ftick up like Hurs or Down upon the Superficies of eve- 
ry one of the foiail Flakes. Belidcs; this Air, by getting 
into the Cvc triangular Spaces^ which mufl neceOmiy be 
left between the fimilar Flakes* when they couch one 
snothet) muft alfo diflblve that very fine Snow which is 
near the Qrcumference of them into Water; the Parti- 
cles of which being put in A^tation by the Heat, joia 
themfelves to thoTe Particles which remain undiObived, 
and as (bon as they are thus joinedi they are immediately 
frozen agan. Thus the Particles of Water which ftick 
xip like Hairs on the upper and lower Superficies grow flat 
and are broken, by (King melted and &ozen again, and 
every Flake by that Means becomes thinner, arid is turn- 
ed into a fmail Plate of Ice : And as to thofe Hairs vMcb 
melt in the Edges of the triangular Spaces, they grow 
denie as they recede towards thofe which unite every one 
of the Flakes to the fix which furround it; and thus there 
I are fix Clefts made in fix Places of the Circumference 
where the Heat can moft eafily come, which growing 
' narrower as they get nearer theCenrer; it is evident, that 

every fmall Plate of Ice muft be of the Figure of a Star 
T^b. XV. ^yiti, f,x points, fuch as is here reprefented in A. Afier 
*^- which the leaft Shake is capable of difuniting them 

and making them M down to the Earth fcparately. 
to. Htm '°- If ^^^ Heat of the Air be a litde greater than what 
Hmt-fi„Htt was juft now fjppofed, it rauft continue longer in thofe 
»/ '1'r'^ Places which are moft expofed to it, that is, in the fix 
'^r'^^drnti. Points, and confequently muft pur them in Motion and 
make them grow blunt : By this Means, the fmall Plate 
of Ice, which before was in the Figure of a Srar, will '■ 
now become like a. Rofe, with fix Leaves,] as it is 
rcprefented in B. 
II. tti. II. And if the Flakes, of which this Hail is compo- 
"^'Ii^fIL ^^^' ^"^ ^^ ^^^ '"'S^f tli^" "f^J^l ; it mav happen, thatj 
iffiw FUvn- they will not only be divided in fix PJaccs, in Order 
^r.^'T" ^° ^'^"^ ^'^ Points ; but that Pjrtout of which one Point 
'™ ' ■ is to be formed, may be fubdivided into three lefler 
Points, by two fmall Fiflures made on each Side of thofe 
Hairs which join to the Hairs of the next Flake; And' 
dius there majf be two Points formed on the two Sides, 
which may bead a little oucw ards, becaufe the Heat adl- 
ing 
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ing -with a littde more Force there, caiifes aUb the Coti- 
- denfation to be fomething more : Whence ic fidlows, that 
inftcad of a finde Point of a Star or Leaf of a Rofc, there' 
vrtll be ftwrneat Tk-aier-Je-luct j and inftcad of an entire p**3^' 
Star there will be formed a Haii-lhsoe like that reprefeac- * 
ed in C. ' 

12. If the Heat of the Air aft with peater Force ftill n- of fame 
upon thefe Hail-ftones, it will diflblve feme of their Parts "^jf*^'^ ' 
proportionably^ more <k lets ; whence it is eafy to colled 
that there may be'a thouSind diderent Sorts formed. And 
if all cbe Parts of one Leaf be melted, whilft the Parts c£ 
the Leaf above and the Leaf below it are approaching 
towards each other, the Drops of Water that are made 
by this Diflidudon, may lervei like Glue, to join the two 
Stars tc^ethef fiat-ways, lb as' to make them but -one, 
wtdi twelve Points io their due Proportion, if dwiy hap- 
pen right. 

I J. All thefe Sorts of Hail-ftones are generally very thio '^;^'*« 
find tranfparent, becaufe the Particles of Ice of which ^f^^, 
they are compofed arc very clofe'and compaft. But tbiiter. 
Ibmetimcs there iall fome that art: quite white and lar- 
ger j the Reafon of which is, becaufe they meet with a 
great many Particles of Water, which fly about in the 
Air, which ftick to them as they M down to the 
Earth, 

14. As the Vapours lofe their Motion when they meet i* of 
with Hail, fo it is eafy to apprehend that they may fome- ^'^^' 
times lofe their Morion when they meet with other cold frifit. 
Bddies. And thus ic is that frox^n Mifii and Haar-Frofls 
are formed, which cover the Earth, and ftick to the 
Branches of Trees and to the Hair of Travellerib cfpe- 
cially on that Side where the Wind blows. 



C H A P. XV. 

Of Honty-DaVi extrmrdhhtrj Raint totd Mmha. 

tJAVING thus treated of -A/rfforj which are compo- »• «■• . 
'■■' fed of nothing elle but Watery we muft not forget f'^d"'' 
to fay fomething of fuch as may be made up of fome 
hi Matter which is foun^in [tie Eatthi ioA nhich af- 
cendg 
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cends in tbe l^'orm of ExhaUdgns. Hereic isto be ob- 
fe(ved, that if. .when the Weather b wann abd no Wind 
ftirring, aconfiderable Quantity of Vapours and E^dialations 
AK>uidnie up t<M;etber, and be info great Agitation as t» 
sfi«ad CO feme might \ then the Vapouts> wbuch can eafily 
' difengage chetD(elves> would feparate from the Exhalations, 
lod get above tbnn j and the Eshilaiioru whole Parts are 
more eottngledt and which canooc alcend lb high, would 
B7 abouc \sf themTelves in the Air nearer td the Earth. 
And if it tMn>ei)s that this Air be moderately cool in die 
Night, the Vapours may coocinue to bft in fo much Mo- 
tion as to Icc^p the Form they were in; but the Ezhabi- 
tions> confifting of Parts whofe Figure makes them more 
diipofed CO be at reft, will coodenfe themfelveSi and ga- 
ther into a Mift, which will extend it lelf over any Cowi- 
try in Proportion to the Quantity of Eidialations. This 
being fo, if, when they meet with any dry Bodiesj they 
thickm into a Kind of oUy Liquor, in the tanx Manner as 
we before faid. Vapours thickocd into Dew,- they will 
then make that Hmty-^fw which is fomedmes &i tiouUe- 
fome to the Country-mcn- 
i,ir»t *• The Exhalations which compofe tbtujhJf^, being 
Hm'tj-iiu of an oily Naturcj it is evidenCi chat th^ will ftick to 
fMaimtTA^ the dryeft Bodies fooner than to any ocheri and becaufe 
SrfLli™' Corn and fuch like Plants, are generally very dry, at that 
ia/ai'fw w Scafon in which the H»my-Jrw &lls,' it muft be ufxin 
"■ tbefe Stxcs of Bodies that it is found in any large Quanti- 

ty : And it cannot but be very injurious, if the Weather 
be very clear afterwards, and the Sun Hioots his Rays up- 
on thiefe Plants; for the oUy Liquor which they are 
daubed over with, being capable of great Heat, ' bums 
them up and quite corrupts them. 
j.o/ 3- If ^he Exhalations be condenfed at fome Diftance 

«W" ^ from the Eanh, they will form a Qoud and not a Mift, 
^'**^- and by growic^ ftiUdenfer, from Ibme o( the Cau&s bf 
which Vapours are ufually converted into Water, thq' 
will cornpofe a kind of oily Props* which being alfo of a 
reddrfh Colour, gives Occufion fbr them to be taken for 
a Shoiotr ef Blood, fuch 1 as is related in HiAory to have 
&l)en tomeumes. 4. Tbe 

^.%irnnthemiaiBidamlicaTnfll . Til. LW. Bnok u. ScA. i.a. Tbtri 

them.) eiiay EcQiAcs, "Sank li.iht*. wasa Refsri </ in ^nlnf raintd, 

ti. ihio gr«t manv if ihr Anci- "BIobJ far thru Drfi m t Timtin 

trot lllirmed, ihtt Ora Intrm y ij laV/, and ia (tvmi Oibrr Places nf 

tk-fe(rMi>gSmi,iith»tmfiiifih, I the Tiime Au[hi>i. So AktvA fU- 

Hmtf-iUvm Ci^n,Oioa^^th:\aljiS \ or. 3m< II, Chap. j£. ti rmei 

thinks otbctwir?. | WhiJ »hia M. Aciliui miC ?a- 

1. jbii riUtti M Hifi'rj, fee.) ) am aeriCpifiili. 
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chap* 115*^ Katvrai, pmLosoBHT. ^i^ 

4. The Exhalations being very diffcrcnb in different ^ of 
Couotriesj according to the particular Nature of the Pla- JWbb*. 
ces, they rmuft produce very different Eficias. Out of 
dirfe, Mtmaa, for Inftance is formed, v*ich is of fuch 
frequent Ufe in Phyfick; and which is gathered in the 
Morning from certain Trees to which it fticlts. Of this 
diere can be no Doubt} becauie it always Iticks (Hi that 
Side where the Wind blows. As to anv Thiim further; 
is, that Mamta is not found upon all Planes, ue RealoQ 
is, bectufe die Exhalations don't every where find Super- 
ficies proper for them (o ftick ro." " 



CHAP. XYI. 
Of ThtaideTi Ughtmttg, and ThmtdtrboUs, 

rHUNI>ER,Ligi!tm»i, aadThttmder-ioltt tieiiie taa& „iLj*T 
fuiprifing of all Meteors; and becaufe they are very j.^^^^ 
often acccMopMiied with Rain and Hail, the Order of 
Thii^ requires, that after having treated COTceming thefe, 
we Ihould endeavour ^o to explain how the oiEer are 
prtxluced. Let usim^ine then, that fometimes a great 
many Qoud« are formed one above another, which are 
compofed alternately of Vapours and Exhalatioos, raifed 
by the Heat> at different Times, out of the Bowels of the 
i/anh. Let us confidet further, that the Seafcm moil . 
proper for this Purpofe being the Summer, during which, 
the Air near the Eanh has Time to grow hot, cipedally 
if it be calmj it may happen, that fome Parts of this 
Air, may be carried up, by fome Wind that rifes af- 
terwards, to one of the h^cft Clouds, and blow againft - 
(he upper Part of it ; fo that it will condenfe, almoft in a 
Moment, that very fine Snow of which the Ooud is 
compoied, by making thofe Parts which arc upperm'oft 
approach nearer to chofe which are under them ■ By this 
Means this Cloud will defcend whole upon the next 
Qoud under it, and that imth a confiderable Swiftnefs, 
without this latter being able to deiccod at all; becaufe it 
is hindredjby the ufual Caufes which fupport theClouds at 
a certain Diftancc from the Eanh, and by the Wind which 
we jifft now fuppofed to be aiilea. This beii^ fo j the 
Air 
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»io x6ffj4V tT's S^r irati Patt JIT- 

Air which is between the upper and lower Cloud, is for- 
ced cue of its Place in fuch a Manner, that that which is 
near the extreme Parts of ±e two Qouds gets out firft, 
and ft) gives an Opportunity for the extream Parts of the 
uf^r Cloud to finlt down a little' lower than die Middle 
ot it does, and lb to comprehend agreat Quantity of Air 
in it, which ftriving to get out by that » very ftrait and 
irregular PafBge which remains, it is very ealy to imagine> 
that the Manncrin which it getsout muftcaufeicio make 
a great Noife, for the fameRealbn that the Air which comes 
out of an Oi^an through the Pipes makes a great Noife.' 
Thus we may hear the Noife of Thtnuier without feeing 
any Lightnii^. 
a. Ho» ■ 2- I confeS indeed that this Sort of Thunder cannot 
^ittspn^- '"^'^ ^y ^^'7 8''^'^ Noife; But becaule the Exhalations 



':z 



■Mit. which are fometimeS between the two Clouds, one of 
which falls with great Force upon the other, ate gene- 
rally fo co'mpreffed in fomc Piaces, "that the Parts w the 
fecond Element which were mixed with the Matter of 
the firft Element, among thdr litde Branches, are dri- 
ven our thence; it happens by this Means, that the £x7 
halations which are in lltefe Places, fwimmti% only in the 
Matter of the firft Element, are converted into Fire; 
which communicating it felf in a Moment to every 
Thing chat is combaiHble all round, it dilates the Air pro- 
digiouily. and proportionably increafes the Vebcicy with 
which it gcB out from between the two Clouds ; And 
rhis caufes, not a rumbling Thunder, but' a terrible 
Crack. 

3- Further; as the Flame which proceeds from Exha- 
lations is the pureft of all, fo is it very proper to pulh 
fbrwacd the fmall Globules of the fecond Element, with 
which 



fo'j 8:c.) ' Iris very common wiih 
' us to hold Witer bciween out two 
• Hands'joitied logeihcr, ind [hen by 
' tonipreffing them, to (quetleitout 
' like a Syphon. Somshing like 
> this you (nay (iippore lo be done 

■ there. For the Scratncfi of the 
' Clouds when [hey are cotnprelled 

■ [Oj;c[he[. forces out the Air which 
< is in the Middle — , and drives it 
'on as an En^ne does, Sintcj"! 
Njc. Qua:(}. Boole i. Chap. ii5. 

Bu[ ii is h! mote ptobible< that 



mil „ 



V,/i™e. 






Fire, «./e Ligh,«,^ 
andfitij Mitrari. FsTth 
trtmuii mlhicid Ftfttiri f 

rajlmg ^ iTmMid Camn ji 

kindl'ng of Firt ty bbifing, aadiht 
tiJiing a/ till Htert by mimii ef Rt- 
fpiraihn. Newt. Op[. p. sfj-. See 
alfi ,hi PUitf^hiiol TiMfai/imt . 
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wbich it-js furcounded, to the Objefts which are every 

where, about; and they refledting it to our Eyes, wemuft ' ' ' , 

neceftarily have the Sight of thofc Objefe'raiTed iii us, in . 

the lame Manner as if the Sun or any Flame (hone iipon - - 

thepi ; And in this confifb Li^htnmg, which, according 

to what was fbrmerl/ iaid concerning L^h: and Sound, 

inuft be fcen before we hear the Thunder, notwithftand- 

ing they are made ti^e±er, or perhaps the Thunder is a 

little before the Lightning. 

4. Neither ought we to think it ftrange, that "the Thun- 4- ^^ 
der continues longer than the Lightnmg, if we confidcTi \l'/^^'/„ 
that the Action of the Air^ which produces the Sound, ujli hi^tr 
may, continue on, after all the Exhalations which produce '*f" '*f 
the.Lightning are etiticely confumed. But we ihould add ^^*'~^' 
to this, that the Qouds and a great rnany other Bodies 
likewife ,\which are upon the Eanh, caiife feveral Echoes 

which make that rumbling which we hear after the great 
Crack of Thlindcr is over : And this is confirmed froni 
hence, that the lame Caufe which produccsanEcho with 
"Relpedi toonepanlCularPlace,willnot always produceone 
with ,Refped to another Places and thus likewile, the 
fame Clap of Thunder is ;not heard in the fame Manner 
'in all Places. 

5. As it may thunder, as was faid beibrej without f.Htmit 
;L^htning, fo it may happen likewife to lighten ■ without ''g/'^' 
Thunder ; for the upper Cioud may be (b fmall, and may ^1^,. . ■ 
alfo ftll fo flowly upon the lower one, that the Air may 

'not acquire a fiifficient Agitation to produce any Noife. 
But notwithftanding this, the Exhalations may be focom- 
prelTed) that all the Parts of them fwimming only in the 
Matter of the firft Element, they may take fire all at once 
in order to make a Flalh. 

6. Further; As the Heat, which makes a Cloud grow «■ Tttt ■ 
fo heavy, as to fall very quick upon another Cioud, muft ""u^^'fji 
'alfo be fufficient to diffolve" fome Part of the Snow o{"f,JJ',£ 

which the Cloud confifts; it follows that at every Clap of ^•"'.™^ 
Thunder, there muft fall down a very great Quantity of '^'" '*"*" 
Rain, And fo we always fee there does, if the Thunder 
be direfily over our Heads. 

7. That 

I. Witlma Thmiu/n,) lively of. . ' are to uoderfland, that there ire 

ten hippeiR, thaiihe ThuodeTi beine | • Clouds in ihii Place from whoice 

aiavetyp-enDiftance.is norheariT I ■ rhe Ligh[mng comes, though the 

As Jffliifa very well obferues. 'What ' f^cllingnf the Earth wiUnorfuffer 

' thei.yaM-ti.doesitnotalfoliEht- ' us to Tee ihem, ' Nal. jlf^. 

• en romeiimet in a calm Nighi, 'Bait i. CiJf. i6. 
■ whea the Siars appeat f Bui you ] 
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7. n*t 7. That which is commonly called Thundei') tf ft breaks 

**j^?^ and. tears any Thing to Pieces, is then called a Tiwfdfef^ 

^^^,. ' toll. ' And becairie it is a general Notion amongft (he Peo^ 

pie, that the hardeft Bodies have the moll Power to tpC^ 

other Bodies i therefore they beSeve, that befidcs the Li^t 

and the Flame which come out with lb much Vlpli^ce 

from between the Clouds, there comes out aHp a -V&ef - 

hard Body which they call a thunder-pme ^ PisA if we 

I don't fee one of tbefe feU, at every Clap of^ Thunderj thfi 

Rcafon is, they fay, bccaufe it does not always dart itfdf 

towards the Earth, but gets outsat a Part of the Cloud that 

kxAs another Way. Biit if this wore fo, it is impotEble 

butthatoneof them ftiould have been feen to'^lat fome 

* Tarit. Time or other, in fome of the. Streets of this * great 

City, or in fome Court, or on the Roofof fome Houfe^ 

which no Pcrfon, that I know ofj can affirm that they 

have leea And it is a very weak Reafon, to fay, that 

we do not tee them, bccaufo they are not darted direi^ly 

againft the Earthy for if they move. Uancing or upwards, 

they muft at laft lall down by their own Wekhi. 

g. Tjj, 8. But there is no Need of havir^ Rccourte to a hard 

tHi Stmt ii Body in order to ciplain the more common Effcdls of Lighi- 

'^mI'iIk "''^?' ^^ if *^ confiderthit Gun-powder which takes 

Bfiat tf Fire in a Cannon hath nothing of Hardnels in it, and y^ 

A*'™'i has Force enoudi to drive out a Bullet with incrediMs 

** Swifcnefs, and fometimes to fplit or break in Pieces thq 

Cannon it fcif j we Ihall be convinced that there is no 

Need of a TiunJer-jIoM to tear Bodies in Pieces in ihc 

Manner we fee them. 

J. ra™ !i 9- Not that it is impoffible for a hard Body to be ge- 

''{iS*Tw' "^^^^ •" ^^^ ^^^' whi^h may be taken for this iinagn 

M*t gtnrra- "^"7 Stone i if there ftiould be in the Afr any volatile 

ttdia ihe Salts, mijccd with fulphurcous Exhalations, and any other 

'*'■• more 'terre (trial Exhalaciotis. fuch as thofe which fettle like 

Mud to the Bottom of Rain-water, which Hands covered 

for fome Time; For we find by Experience, thas Sulphur, 

Saltetre, and this Mud drpied, if they be mixed t(^etbor 

in a due Proportion, will be converted into a very hard 

Stone by the Fire as it were in a Moment of Time. 

to.Why lo- Nor is atit all wonderful iharLishtningfliouldfiiU 

L/iinmiti upon Bodies which are at the greareft Height from the 

iiMB^'tX''^ Ground, fuch as the Tops of Towers, fooner than upon 

t^tifiJtiacci. thofe that are lower : For, theClouds where the Thunder 

is generated, being very high, and the Opening being ge- 

nentUy on the Sides of them j the Exhalation which darts 

ouc 
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out tlMoCb and wtueh moves Qanting, mull hit the obvlout 
BcdiCB which are very high. To which may be added ftir- 
therirfMtif two QtHids iriucfa are joined together at their 
ExtremitiM) beabout tobreafein the lower Pirt it ought 
cewrally to be in a Pkcc, direSIy under which there is 
forae very hirfi Body j bccaufe this Body rcfifting at firft 
Ate DeTceDt cf i^e Air> makes it divide md tcp^ae on 
each Sider and tins caofes the Cloud, which has the Iktne 
Psterminatimj to c^n exa&ly in this Place, where con- 
COirfequentlj' the Lightning can the moft eafily dcicend. 

ij. IcisaMbeftlyto^>ptd»endbowLighcDing may burn n.Tfa 
Mens Cloaths and Hair, without doit^ them any other f^/i'"^ 
Mifchicf; and fometimes, fpcnd its whole Force upon fuchi«4«i^. 
Things as rdift it moft; ' in breaking the Bones, for Iih 
ftance, wkhoot fcnfiHy damaging the Ftelh : For, there 
being very different Sorts of Exhalations, fome of them 
may be hke Sulphur , the '^Jfi^fi of which is very light. 
and will take hold only of Bodies that will eaiily bum : 
On the other Hand,, fome of them may, be very fubtic 
and penetiatingi moch of the feme Native as volatile Salts 
or"^j«''-F«'rir, which wjjl not meddle wirh Bodies that 
are veiv foft. buc exert their whole Force upon hard Bo- 
tfes, Jo that chey Will cfiflblve Bones or Iron. It is 
v«y true, that a Bone may glfo be broken only by 
die ihaking of the Air, in which that terrible Noife of tha 
Thunder confifts, when it is very near us : For if the 
Sound of a very large BtS wiH fometimes make a Man 
who is very near it Jhake fo as hardly to be able to Hand 
upon his Legs; rfie Noife of Thunder maybe fuch as is 
capableof breafcingaBone;'And the Flefli may feem not 
to be hurt, or at moft only btuifed; becaufe that is £) 
foft as CO yield any way without biding, 

II. Laffy, There isfomeReafon for affirming that the n. 7»<f 
Sound of Bells may caufc the Thunder to ceafe ; becaufe '^,f^' '^ 
the Air which is near the Bell. Shakes that which is higher jriw 13*^ 
up, and this Air may fo fliake the lower Qoud as to make ""« "Vr 



■ I. Jh krMUm tin 'Bmt, tec.) ' Son of Lrgbtcing, which ih»y call 

' Silver is mdied wilhouc hurling the ' irighi Ligiinliif,o( a moft fiirpii- 

• Big ; and a Sword <lillblvcs when ' ing Huan, which empiies Hogs- 

• [he Scabbard is whole ; and Iron ' heidi withoui rouchiog whst rhejr 
' mrlisaboutthaPiliH wiitioutinju- 'are cnvwtd iriih, and Ihvm na 
' cine the Wood : Wine coniinuet ' Muki behind it ; Gold and Cop< 

• ffig whm iheHogOieaii Is broken, 'per, and Silveri ate iqelied "ith- 
«but SiijStifFndldoeinotlillaboTe ' in, when ihe"Bags are noi burnt 
< ibrM Dais. ' Stneca'i Hat, ^tp, ' at alli norihe Wax-Seal in ihe Inft 
Bg«tII-Ce^'}l- 'Thereisacbud ' diToidKcd, fuar.Sggta.C^i^.ff. 
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ic M down in Rain before the upper daadaeaSiiiSV: 
And when this upper Cloud comes afterwards to M, k 
can impell die Exhalations only in the open Ajri whcifc 
they have no OpportuniEy of tddng Fircj becaufe they are 
not comprcOcd tt^ether Belidcs, when Part only oF the 
lower Qoud ts fallen down, the fhafcing, impreiied upon 
the Air by the BcU, may difpofe the Exbaladons which 
are above dne Part which opens, to cike their Gourfediat 
Wayi fo thac the Matter out of which the LWitningis 
formed, being wanting in the Place where it ^odd be 
formed, it is no Wrader that there is not any a: all 
jHoduced. 



_' ,,■ CHAP. XVII. 

Of the RAlN-BOWi ' '" 

iWh^i. ir^HV. commoh People are not more aftoniflied when 
XS'^J* ■*■ '^'^y ^^ the Noife of Thunder, than thePhilofophera 
• are furprifedj when they fee thofe Colours, in the Shape 
of a Bow, which appear on a fudden, in rainy W^ 
ther, in that Part of the Air wJiich is oppoGte to the Sun • 
and which fomctimes difappearailb in a Moment Thefe 
Colours,! are called the his or Raiv-iow- the Caufc of 
which has been for a long Time fearchcd after, but no- 
thing found out fo as to facisfy any reafonable Perfon, till 
this kft Age. I fliall give fuch an ExpUcation of it as I 
hope .can be maintained. But that we may lay afide 
all Prejudices, and not engage our felves in confutiDg a 
great many Opinions which fome Philofophers havem)- 
pofed upon this Subjed: j let us imagine ourfdves to be 
the firlt who have laboured to find Out the Caufe of this 
Meteor 
1.^^™- 2. The firft Thing that I obfcrve, is, that whenever 
^ Jw (*« ** *"y Colours, there mult always be fome Light ■ 
Rma »™. the Rays of which are either refleaed to us by the Su- * 
perficies of fome opake Body, or tranfmirtcd through fome 
Sort of tranfparent Body, which at the fame Time it felf 
IS tmdured with fome Colour i or elfe pals through a Body 
entirely tranfparent. but fo as to be fome wafrefrafted. 
And fiace Experience (Joes nOt teach us any other but 
tfacfe, 
Dpir^dhyGootjIe 



Chap. 17. ^-Natoual Philosopht; %%{ 

thefc three Ways of difceraiiE Colours, it Is unreafonable to 
think that there fiioald be a fourth Way which is noicdm- 

Eehcoded in anyof thele. And fincc it is not at alt pTO^ 
.ble> that there fliould, in fo ilion: a lime, be formed 
ra the Air any very laiee t^iake Body, which i^ able to 
refloft ±e Lj;ht, in fdCn a manner'asitmuftdo, tocaolii 
lis to lee a Rain-bow; or any kind of tranfparent Bodyi 
Vfhich is at the iatnb Time dodured with Colouis ^pcr - 
ibr the like Puipofc: And fiiice We are further aflired; 
by Expericftcc, that the Air is full of Dro^ of Water, 
which are cntirelr tranlparent and of no Colour at all i 
vre may reafonalay conjedh]r& rfjat it is theie Drops of 
Water, by which the Lig^ is refrafted in pafling through 
them, diat niabeus perceive the Colours, by nan&niiting 
the kays to our Eyes with Modifications proper And ne- 
Ceflarytocxcite fudi Senlatians. 

3. This is indeed a Conjeflure only; But in order to r«^ 3.rs«- 
wlither it be well or ill founded, lee us confider v/h3Xr"trfvf 
miifl; become of Rays, which, coming from a Iticid Bo- 'jJ^Tl^^j^ 
dy at a yerv great Difbnce fuch as ae Sun is, fall uponM^^ >*• 
a watry Body, of a fpherical Figure, as we know every ^^^ 
Drop of Water .is. Let us then examine the Scheme ; yo„ JJJ^ 
in wiich we fuppofc ADKN to reprefent a Drop of » *fe pmt 
Rain, and the Lines EF, BA,ON,and fuch like, which ,^'^ 
come all from the fame Part, to be Rays coming from j/«r(iwJtJ- 
the Sun's Center, which we confider as parallel to each'-^'*''"' -^ 
Other, becaufe of the vaft Diftance betwixt the Sun and us. "It ^'^ 
This being fuppofed, finctf it is evident, that the RayBAng, 1. 
only is perpendicular to the Superficies of the Water, becaufe 
that is the only one which teiws to the Center of the fphe- 
rical Superficies of the Drop, and that alltheotherRaysftU , 
obliqudy upon the lame Superficies; ic is eafy to iecj that 
all the Rays which enter into the Water, eicepc BA, wM 
be refradled towards the Perpendicular. Thus the Ray EF, 
and chofe which accotnpany it, do not go direiily to G^ but 
approaching towards the Perpendicular, go irom Ftti K,' 
where without doubt fomeof ±cm pals through intotho ) 
Air, which has Pores there fit to receive them ; but asTOi 
others, which are not thus difpofed to continue on in tbd 
fame Wavj .they tnuft neceffatily be refleilcd within the 
drop of Water, along the Line KN, fo that the Ancle 
of Reflexion may be equal to the Angle of tneii&ttee. Af- 
ter tbus, the Ray KN, and fuch like, iiUing obliquely 
upon the Superficies of the Air, which futtounds this iraaU 
Sphere of Water, cannot enter into the Air, without be- 
VoL U. P - iM 
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"' ' iiK tefraaed and going ftom the Perocn^ciilar LM ; 
Wherefore mftead Of going diietSly to Y, tfaey muft go 

4. 7W 4. It is to be ' obfervcd alfo. dat fome (f Ae Ray? 
-'- irifma which come to N, do not go out into the. Ait. tilj Uwf 



tSSl, »= 'refle'^ed ag^ to Qj where, after bQng t 
™./'""« Hke the reft, th^y do not go direflty to Z^. but: tumfton> 
'- - • ■ '^" - -J- n D-E becaufe we afij 

_ __ _ ^ htj tmtthofeonljf 

.,^,-., w- i Eye, when it is pWed .a hctle Jow* 

;r^™ «■ than the Drop, as about P i we nuy affirm that thtrfe 
>^«R.-' which are reaefted from N toQ^are ufdeA, becaufe- 
^-fli«, tMd ^bey do not come to the Eye: But ihm we are to talw 
fi^im Notice, that there are otbors as a J and the.likw whid* 
being refraaed from j to +, and reflaaed Ipra 4 to y, 
atid agairi reiliaed from 5 to 6, may, tt laft, by bong 
refrafled at d. come to the Eye « /> which is beocMtt 
the Drop. 
r- tgifrf 5. Thefe Things are eaGly underftood io gencrat But 
otfinwim g ^ffs woiJd IcQoW cxadly faow mudi eve7_ particular 
SaS?^- Ray is refraded, we muft do it by CaaJation: And 
Ligu^ct uponfiich CalcuktJon it appears; that tbofc Rays which 
™k--.^ an upon the fourth Par: AD of the Sphere, go on io 
™ ■' fuch Lines as are here re^fented in the Drop ADKN, 
tikxvi. which if we eramine, we il^ll make three remaskable 
'^'^'*' Obfetvations. The firft is, that th? two Refrai2ion9 
which the Rays of Light undergo at their entering in and 
coming out of the Gfcbc of Water, ate piade ^th th« 
feme Way, fo that the latter does not at ^ deftroy the 
Effcd of the former. The fecond is, that amongft all 
the Rays which copje out of the Part of the Sphere AN,r 
■• only NP and fome few diat are very near it, are powcr- 
fiil enough to raile.any confiderable SenfaCjoib becaufc ■ 
only thcrfe come fufficiently thick aodvery nearly paral- 
fel. the Reft are very much diverging, and feparate further 
froin each other when they come out, of the Globcj thart 
they did when they etaere^ hr. The third is, that there 
a a Shadow beneath the Ray NP j for fince tiiert is no- 
Ray 6f Light which comes out of the Part of the Globe 
N 4, it is the fame tiling as if this Part were covered' 
with an opake Body : \Ve may alfo affirm that die Ray 
NP has a Shadow above it, becauie .the Rays which are 
rfiere, have no EffeiS, and therefore are no more to> be 
ecnfidered than- if they were not there u ^ 
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5-Fun3)erj > It imiears ^ Calpilatioo. that thp Ande £.-?»«»« 



pNP, wblch die Ray Nf makes yith tie Lme'( 



I. It agftmi Ij CttnluHim, tec.) 

Kt of the It«ii-bcnr> feaiclMdoatiK 
^ Ai^vbidi pmM KHt. M- 
tis DpoD 1 R&tfiii^ i^lMre W a>- 
ltiiig«iii ■fienmeof two Keflcnooi 
md« br tbeSi^t^dtt of lb UBkc 
Tilt) ibeAxitof ViGoiH nkisg it 
na£>c lonwdnct one ind taaa- 
ijinet unKbct Aodc (^ IndJence. 
TbuheniiwdbuFntfKila ty goinc 
kp«u wty ibom. tnd la ■ Mnbo3 
QotKiUiMMffiryi uidwbkbuaUb 
■W7farfiroia Muiii » tri al ExaSwlb 
Wliic be Mtha by npetnd Tiy- 
ill. [be &au>i> Dr- fMin bit dooe 
ip 1 plun (od cllT«a Mesiocli ia bii 
Dilcouile upon Ihe B(ln-b(iw (w ilu 
FMkfifliii^ TTMxf^aimi Nmi. 
1670 wbicb ic.wiJl Dot be anais 
tuore fully to nplain ia thli Plate. 
H i) m be obfarred ibadcn i 

That >E ii DKcQuyi ibat of ihe 
Rayi whieb M piralld and conii- 
■UDui' upon I Te&a£bii{ Sphen, 
tbole tbaiirecffefine or proper ro 
woduceaftain'bDVi mult >llb come 
out oE cbe Sphrre paial^ ind con- 
tiiuoui. Otherwifc ihcy will do[ 
coine tbick «Mugb to the Spe^- 
tor"! Eye. to eihibll ihaft Tirid 
CobmrioC ^ Hain-bow. Wbeoce 

IW ttaoft efltiSiTe Rl|i. wliidi 
conM out afiB one Kefle»«n msle 
by the SopnGciei of *« S^era 
bare all thefinw Foiiii of Reflexi- 
on : Thofc wbicb come cut after 
two Rtfleidoiu. are ptfilW wbili 
they are refleSed, thai ii, ftom one 
Point where [hey are refleBed to 
anodier: Thofe •&« thiw Reflex- 
ioni, have all tbe lame middle Poiot 
of Reflraiona: Thofe after four, 
bare their tcfleasd Para, which 
Mn ibe lecoiid utd llird Poinu of 
keflerioDi, parallel. And & ™ >" 
a grot ' many luch lue Reflizj- 

For let I7£. be ■ 
Tab.XIX. jrreatCinleofarBfraa- 



le Sphere 1 Let tbe pa- 



(peffirely e 

iberefbr* bai 



IUv)inl«btchli«U]ttitP1aneof iCi 
KI,n, fallupotiiii aodjfiertheyare 
reftafied, let ihun nteel in the faDie 
foiiitoflbeCircunta«IiceZ.,aadibca 



drawn « 

after Aeyini reSefled ftumthwiee, J?^- '^^ 
lit' tbtm (0 ouC Ifi dK Xitata EM, ''£■ '' 
Ma. liitvnnteft ftom ibe^atun 
«f dw Ciide and of KeSenou, that 
Ae reBafled tUyt ZE, Ze> are r«- 
'■-"Tely eqinl to il, Zi, itid 
or* bare entirely the fame Po- 
with them, both with Re&ea- 
„ _e Sjiierc and to each ottieTi 
WUuceitlblkiwi, that Gnce the Rct 
kiBioiaia E> f, and in I> I'l arc 
equal, and the laddent Rayt STt 
nCpanlW) the nnerEent Ravi Et^ 
em, inll be parallel Sb. whepcrf 
on dtc aiDir>ry> it ii ea^ 10 feel 
cbit if tbe Riyi are eSefiive, the^ 
hire one and tbe fimf Fcnnt of Re-, 

FM the fame Realon 
liwitteirdyirpear.^at Tab.XIX, 
tbe tAcAive Kayi RI, Fig- 1. 

H, whicb go obt after 
two Reflerionj, have their refleft- 
(d Paru Z.Y, Kj, (which coQne3 
ibe Poius of Refleiloni Z and T, 
K aodji^ panlld. aod ought to hire 
that PditioO Which was menAoned 
of tbe teflefied Raj's io tbe leieral 
Refleikiiu- Wfaence It tblbwt fu- 

That Ihe eK^TC Rayi biTr ibdif 
Anghi of InddeDce lb ordneji 
that if tfaere be bdt oDc Kcflcxiont 
lu nalceot IDcraneiil or fbalU^ 
Increale. i> doUUe the Increafe of 
die Ang^of Refnaion madeintfac 
fame "nme. if there be two Re-; 
ffexkiTii, the Bill Increment if 
triple tbe latter. If therebe tbrea 
quadruple 1 U fcVi quntuplCi KlA 

For ii il flnnifefli 
that tiie Tfty ricall Tab. XJX; ■ 
Ardi t), ii ibe natent (Ig. 1. 

Increment of th« An- 
eIi of Incidence: AnJ if the SemidU 
ameteri CI.CT, be dnwn ; fiiKetlS 
or CZI il the Angle of Refra&ion; 
die Angle i 11 wifl be the Increment 



U double the AngleiM. 
Here alfo Ii u the 
naTcent Jncremcbt of Tab.XlXt 
ibeAngleoflnciilencfi Fig, 1. 



Dpir^dhyGooj^le 



its no ffjftf IT'S SrstiT& iWtlffl 

drawn Jrom the Sud's CentOTj is forty cnie Degrtet, ao^ 
^irty MiituKS. And fince, foefic^ tbofc Rays whicbwe 



biftioni (b«3ul( Z.Y ii panllel n 
Kj) lbs Angle 2C( or the Ari^ Zk 
II the lociemeiit of the Acde of 
S-tinEtara. Bui iZa f~ Arch Z,Y 
■ b IZ- 4tch .'«) 



— Z*. Tbetftore 



: Aflft < 



r Reflcn 



Kmoof tbe nalirair Ibcii .. 

ikt Angle of Iiicid«iice and Rcfrac- 
doD. ii [iicb u we have aQIenetl. 

WfiaefoTf, in pidu to W. oot 
tbc Aiigit of loddeocc of a R17 
vhicb.iiefefliveafiei agiTcnNum- 
bn of Reflcxjooi : we muil £iul 
out that Anglt, vholc ta&aa.ot 
inbnicely fciaJllnciemfDii bearithe 
lame Proportion 10 the iDcccBieili 
of the coirefpondem Ai^e of Re- 
/ra^HoD, nude at the fame Time 1 
^ the ^ven Numbo- of Rrflcftioiu 
iocieifedbyUnicy, bc«is to Unit;. 
And ihis Anjie will be daermkicd 
by die foUowmg Lumit. 



L« ACB beta oD- 
Tiib.XnC. nde tngled Tiivigle, 
Tig. 3- from wboTc Venn A 
kc ibe PetpeBdinilir 
AD be In fiU upon tbe Bale EC 
praductii. I lay, thuihe Sdet AC, 
AB reaiaioing the fimc, the Oafteni 
Increment of tte exdrnalAngle ACD , 
Is to Ihe Increment of ihc Angle ABC 
iiudeiOth(EuneTline,)iBDio CD. 



ar the Angle) CAc, _ 
be the ngfcetit Incremenu of thi 
■ Ar^lfi BAC, ABC : And let cC. (D 

The Angle ACD Ii emd 10 CAB 
and ABC ; and die Angle A td, it 
e<]ual to *AE, and AEc Therefore 
theEicefiof.AtJ above ACD. or 
the riatent Incrtment of ihe Angle 
ACD ii eqiul 10 CBt ard CAc Now 
becaufc the Angle AiC dil&ri but 
infinitely litrlc from a lighr Angla 
the Circle defaibedoa the Diameter 



AC, will pali ihnuib t 
and t > iDil Aerdore 



thefikbiiD 



CA£, CDfi '"fiffl^ On lh£ titat 
Aicb of ttatf Orde. in eqaiL Tbe 
naJceni Inaement tbelefbre of thai 
An^ACD.UeqialioCBtiiidCD^ 
[hir ii. It ii equal ID Dcij. But the 
nalixnr Anglei Dcii DB( m n> eadi 
olber ai ib^ Siaa, that- Uai BD, 
the Sidfi' <J [he crian^ BDc id Dt. 
t^ow becauTe ibe Angle CDc ii in- 
fimiely filial. Dc ii eqoal to DC : 
wbtrdoie the micent IncmiBii of 
[he Angle ACD, wi'x. Iki, it eo tha 
iDcremeni of the Ai^ ABC> 
mideiEiifae&Bie TiiBt, vte. dt; 
aiBDiQCD.(^E,D. 

UrtH. 

The oafcmit Incrememt ibeief org 
of the Angles ACD, ABD, ara 
ai the Taiigenu of thofe Ao^ei di- 
tedly; from itae Point B, a line 
bang dnwD panilel to AC tilt ii 
meea DA pridiiced. At wpcu* 
ham Pnf. 4. Sh* VI. £«/. 

PmHirni. 

Tbe JUrio of Kcfnfiioti beiiw 
riven i to find rbeAngleiof Inc^ 
dence and Scfrafbon ^ in tScS- 
JTc Rfy> t&tt a ^ven Numbs of 
KeSeiKinii 

Leitny fbaigbt Line AC be taken, 
and let itbe ib dxclded in D, that 
AC tniy be to AD, ai the Ilatio of 
Refraaioni audla it 
be divided igMn in E. Tab. XIX. 
lb tfau AC may be to Fig, 4. 
AE i u [he giien 
Numbo- of ReflodoDi iocreafed by 
Unity, ii to Unity. Hiving detii- 
bed ibt Semidrde CB£ on the 
ESamno- CE ; fronj the Centa A, 
wiik the Radius AD, lei the Arch 
DB be delcribed, InterTc^ng [he 
aemitircle in B: Ln AB, CB be 
diivrn, [hen win ABCj oriuCom- 
plemtnt 10 two right Anglei, .be the 
Anglenf Incidence, anil ACB tfa« 
Angle of Beftadion reqiHiCd. 

From the Point A, let the Per- 
pendiculii AF be lei till upoo. 
CB ftoouccd »Qd fi£ be drawn ; 



D,o,l..(ibyGOOJ^Ie 



X3ii^ 17; ^Natural PHiLbsoPHT^ 

fu[^ofe to fiome from tias Center to the Drop of Wa- 

. Kgr, .there come . othos alfo ftota] «veiy Point of the 

Sun'i 



■ben will ifaeTriandaACFi ECB 
hf SnUv. NCHv £e &e of Uw 
Angle ABC, or ABFi & to' £ 
'4Qeof[beAii^ACB,aiACioAB 

orAD.thjtis, in ihe given Rido of 
)le&«aiqn(^CrBj!B«S.)-auppofing 
thaAre ASF'io be ihe AbcIc of 
Inddenct, ACB wiU be Lhe coref- 
pOoduwAi^eof Reftaaloc. ftu- 
ther, die raTcent Inaemeni of ifie 
Ad^c ABFi ic to [be InctemHt of 
*eAMjeACB, geDeraied in Ibe 
lamel^e.u CFtoBFi [****( 
i™n-) thst Ii, 11 CA to EA, (Ij 
J&ttln' IViwd^ thll ii, u thejhtai 
Mmnbei of ReflezioQi increafed br 
Vniiy, i) to Unitj (ij Cm_/fr.) , 
■Wheirfbre, t^ Rutio of ihe Dsfcent 
Jntrtmenc of^ the Angje of lad- 
4lAce ABF, » the Inaantnt of cbe , 
AotJe of Kdn6&a ACB, u f ucb ei 
-u lequiral (^ ch OlfervMmu t- 
int) in the ■ Angles of luddence 
«ad Relra^on of an effe^ve Ra^ 
afcec iriven Number of Refleai- 
CDi. TheAngleiAECor ABF.Mid 
ACB [herefortare the AdcIcb requi- 

Cmtf. 1. , 
. Fiom ttefctcgoiDg ConfliufiioD 



"* 



of thiiProbJemi Ac Rdeofilitft. 
mooi &x ^MM ITanm, far ftahag 

die Angle of Liddence, whidi foo 
nir find in bit Otiich.f^ 148, 
mar o^y be colIeSed- Fn let 
1 be 10 R in die Riiio of RtfaS&r- 

I 
DDi(ken<!rinAC:s..AB;let nbe 

R 
dieNombc^of RefleidoQi iocretlej 
by Unitf, and it -will be ■FB 3- 
^. And becaule the Ad^ uF 
i] a light Angle, therefore AC«— 
11 
CF}3 ABj- BFj ; tbat ic . 

ABj- BoFBj- ABr-BFfi tuj 

(herefora uuFBj — BFk ;ABf 



■ AB, J 



BF 



fteadofxbenutitiVilpe, wbi<lb 
[be hrll RainbDW it 1, in [he tetaoli 

3,intbethtrd,4j^i.Jic wUlbe. 



le-^i 



InRat*owthe"S2* v'S , 
&c. 

Eat [he ibreetuiig 
Tab-XXVU. Rules [nay be buod 
Ilg. 3. iDamorefimpleand 

expediDomWay yet i 
if it be con£drted, that the linillell 
Inaemenu of Angles or Afchef, 
ate to each othetj u the Incretnents 
tit chnr SiiKi genenmJ in the tame 
"noiV, (tire^y. and the Cofinu 
ihemlelTet i[iveT<^. On [he Center 
C, with the Diftance CA let the 
Archof the l^itde AD bedefcribedi 
thtn wilt DS be iti Sine, and di the 
Sine ol the Arch w)iich eiceedt the 
Arch AB by Drf the fmdlea Dif- 
fcTcote thitcanbe. Let Dp be drawn 
perpendicular to Ji, and ^ will be 
■belnfrtrntntof iheSine DS dne- 
DeratediatheliaieTiine. Let DC 
te dcawa i ihen (h tic fimil, Ttitn- 
gUi DCS, Dit) k will be SC : CD 



^^:?^/Jn-5T:AB.FB:: 
-RR: ^Hadioi: tlfccofioeof It 
RR;>deM«, 



■ fi/ •■ Dd. Wbettfcn Da s 



Cou^^ntl]' (th RjMh CD ftiW 
FBtrj i^tn m fim) IM ot Dm 

linallefi Ancle DCd a ai ~ 
SR 

Now the iJtUItn, 

foi ihe&ina Thini,. 

putting 3 SwtheColineoftbeAiH 
gle of Incidence of an effefiire Ray, 
and a {ot [heCoGneof thcAc^of 
the RefraftioQ of the Iinei SiiMc 
■ ii to I (tj li> Oifcrvallml.itni) 
Bi tbefmallelt Incremeoi of iit Ai)- 
gle sf Incidence, to the Increment 
of the Angle of RtfraSion genera- . 
ted in the lame Time i and tbe Ig- 
creneiui ot [hole Anglei are at cho 

D,o,l..(ibyGOOgle 



3S» 



ROHAt^t.rt S»s*fi¥ 



PatCEt^ 



Sun's Superficies; We oa^Ht to eamine a great mU/ 

taoic effidiTC RJyft and potticidar^ that which cotnca 

ftom 



I cUtl nt i irt e{ fte Sinn St^f, 
tod irtfae CofinoditiBaTa 'annl*- 
b I uid (»n«fl (b! tuA tf rtt 
Jif s 1^ Jmidaie and Rtfr^^Hn ii> 
Jrbcii) tba f ndnntBn of die ainet 
of InoiecKC inj RcfraSlon, lucio 
etdi otlwr (Ij' Cmib(i->») ■> ihe 
SiM> fhcbltlvei, W u I n R ; 
TheTffore ■ will be to i « I lo R 
Uin^Uv, ind II S to (T imoTOf, 

I S 
tbttiiM.-l : '- : - . WliEMe»e I tf- 

■-- - 2 ff- 
;J ■ R S . Putdog thfrefbre r for 
ifae S^iu anTwcnng ra ^ lOdVi 

End ^fi-^si wM be the Sine 
f ihS Angle of ladlibeB ^ir*er- 
&to' thai B^liui, and (tjb* SJ' 

■^Vt'-.-S* wilibetbeSineofche 
Angle of Refnifliot}, and Iberetbre 

tu CcSne or jr. WbecebK.iii the 
- - ~- " for f t- 

[ ayU 1 



«R- 



»» R» a*--R'3>. AndC'Oi'- 
vi'h; the Etpu-tiat I'at* . Pnfirriia, 
rnd txtrtSinitb t Bjtll 'ft'' fTm ni) 

S lUe taoie Proportion u btftre. 

The forcing Rulei ttiijr ellily 
br reduced to another Form, which 
pirbipi rraf appear Ejinewhai more 
eonvenmu fflllfbr andine the An- 
Slei of Inddence and Refraaian, 
trf CslcWauOn, For putting r for 
the Ridiuj, s for (he Sne of the 
Angle of Inddeoce, 3 for id Co- 
Bne. and i ira tiieSineof the An- 
^eof RefirjaioO' Since in die firll 
RalhbOw, aR>:[»_R> : : r' : 
3». Ii wlube jfi' :4K>_I' 
;;Hir»^5)-S". Whnefbrc 
B-Iv/ 4~Rn 



t)efMB<IUtb«ftcondRdii-bO*dhE 

s- j:*/7m^- . - I 

R ■ 8 t 






'. AuaBbfawn^ 



The TUie/BU of ibt Ail(ile of b^ 
cide^ {)f ul (ASiTC Rav, Uib die 
Tatnnaf kUe Aq^ 61 lUfnai- 
oa ju ■ (o 1. ^^foUott* &n4 
wbar wn before, tnd &am dU ^ 



find the D 

Rain-bow , 

llie Angle of Inddence beinjr ^- 
Tcn, aild die Ra6a of Re&i^oa. 
die An^e of Re^fHoo ii ffvtt. 
Let this An0e be mulcipliM hf 
t«ice the Number of Refleiioni,iD- 
creaie^br [he Number two, and ftonj 
' ■ Ptodufl, lei twite die An^erf 



Dt»affi. 

Let CIZE be ■ neat 
Circle St B Sphere : in Tib. XIZ. 
[he Vlans of which Itc HE- f . 
RI be an incident Ray, 
which after two Re6«atona io iba 
FoIdci of the OTCUDiferenc* I and 
E, andoneReHeaionbetweeiidKaa 
in Z, come] out in the line EM. 
Let EM be praduccdi all it tneav 
the incidetit Kif RI> prodiKed ^t» 



Dioiir^d by Google 



fiom die ^biftj md that whicTi -comes from the Urw^ 

Pm «f the Stta' Now die Son's apparent SemidifflTeter 

being 



In X ; «Dd bam thk Cftiter C> 
. Itt eht atmidiiinmn Ci, CL \c 

dnwn. Bccaufe Ibe Hofld 'CZJ, 
£Z^ DMkUotbe Aiwla Zlk, SEX, 
WB (oinI i C^ DMduKii will W(i 
tbToai, X Ud Uieft^be Angle IXL. 
The KQe«iica.(>f-(beJiBfei C£I,. 



Und Zrit It tbt DtSacDte becwin 
ihU AOflC ibil tiiE Aiwle«f Ind- 
icaoT^i lUcrefcift 1XZ it the 
flitaam tenaiv i«ice :he Angle 
«f IWfriOUawid [hr Aogte bf Ind- 
Jinrt CiiiftfiKiH)] TUB wbtdt 
. Aifele 'QtE> >• ct>e I^flerdicc be- 
EwutbuT'naMdtK'Aogleof Re- 
fraSioiu W twice tbe Agglectf Ifi- 

■ ■NOWleithe.'BaS:*', »fter (wo 
tteflexioiii inZandSi come oui in 
m Line (R, meetlDg Rl and XE 
(ihe firil bdhg refrafierJ) in F 
M. ei;ii die eltefniil Angle ( 
Triingle (EM, is egual to [h 
ilngle!. E(W. (BIE ; and beciuTe [he 
BS^akins in * ind E are e^l the 
anrtaEiMi asat, »re equal i there 
forciheAngleieEZ, <MEare equal 
Jtar hit e»idem.Aat *e Angle of 
aiegejioniEZ or EM<, it double 
Ac Angle of RcCnaion: And u 



bo bwh detnsiiltnreJ. ibv M^ U 
the Mffetence betwiit fbur Times 
[be Angle of Retrt^oQ and tvtet 
±c Angle of ianitaa ■ Tbenfero 
[liF Sum of the A[ig1ei EUfoi XMR 
andMXRi chiiii, itaeexremil An- 
gle of [he Triangle MXR, ii ihc 
UiS^eacc beiwixE Cx Timei cha 
Angle of Refraaion, jnd twice tha 
Anzleof loddcoce. & B. D. 

Tbe lamB Mclbodmuft be pli>- 
ceedeedin. if tbae be three or mora 
Refie^oni. But becauTe Sxb Cafe* 
belong to the tiaid and Samb, &t, 
Raio^w; which ue hardly evec 
feen in the Heavens, hecaufe Lh4 
Ra^j irf [be Sun betome fc mud* 
dunoer by every Refleuon i and be- 
caufe they are very eily ; I fliall oos 
Say todemonftratethcia. 

tiuppoGiig [iorefore, that (he Ran* 
<rf BetiaikoQ oii[ of Air in[0 "Wa- 
[et. is whji Ihe hmou. Sic IJite 
Kiwtm obferved; (SiiUt Qfihh. 
f.iii.) viK.u io8 ta ii.ia di* ' 
Ted Rajfs ; and io$ [« ji, ia din 
bluei ^n by Ca^uluion accocd' 
iog to (he foregoing Rulei, the U- 
Hanees of the Colouti from the Ax- 
.11 of VlGoQ (u4iich is cotifiimed bf 
OhferrtdonJ will be fotiod ra be to 






-43.. 



Of the Sjeftitw be romed frOB^ 



<Red--SO. 58;-\ 



ni'^ 



5ft.ed---4l. 37^'-3 

^Bltie--- J7. . ?''Qif^sp«aMorl)««BtMdwwM*» 

_. f ^the Sun. 

,„„ i;*«J — 4!- Ii\ 



Ueoce the •firtidthj of -the *«in- , 
fcowi, and iheii Dittances frentMch ; 
otba, mifta^J be cDUe^Ed ; lup-^ 
aofing the Sun lo be oflly a Point., 
But bKauIe the Diametef i* about : 
go', fo muchmua be ait^ed p ihe 
Bieid[hof every oneof the Kali-, 
hBw« wd fu 'mucb muS b« nken. 



from,flieurDi(bn«s&OBi eKfcoilier" 
that Aeir true Bfeidrh* and MlaniSe 
from each odietmay be had. ij* 
muftairobeaiJded K, [heDilhoceof 
[he outat-moftCircWof Cokw* ban 
tbeAeaof Vifioa. whi* Mfaihio - 
iheSun'sCemer; ind as taiich muft 
be I2kes from the DiOioce of the 
P+ it»K- 



Dpir^d by Google 



m 



ROHAVUft Ststibi 



-Vmmj 



beuig about £iceen Minu^i it i^owsdut the eSei^ttve 

Ray whid) coDies koss t^ i^gb^ paiC (^tlte Sun^vriQ 

feU 



innermoll Ciide, in Qdlft lo lun 
the Due Dilhncet of dwfe C^rdci 

iiom' cbc Aiit of VifioD. 

ftrf. m. 

InihffiiflRan-bow'; ibe Anglei 
which in eKaiTcRiy of inyKlnd, 
niakn wi[ta ihe An: of Vigaii, be- 
ing gTTtn; lb find ihe JUdoof iti 

Lrt ihe Anglt of In- 
Tab^XIZ. ddence be goi:' For 
Hg-d. tbiE bdc^ founJ, tha 
Angle of^ Refnffian> 
and eanfequenily, ilie Raiio of 
XrffjaioD, ■wlUberivrn, by VPrA. 
ir.m CtoLi. PtXi.) Lee ABC. 
be the Angle ot locidAice ; addg 
an; ^'ivtn Line CA being taken for 
Jtadiui; lei AB be the Tingent of 
that Angle ; wluiji being bife^d 
In D, ind CD bnng drawn, ACD 
vmi be the Angle of Reftaaion. 
Uj Cor 1., JV.S. 7.) Let AE be the 
. Tangent of double thii Angle < and 
liaMng drawn CE, the Angle BCE 
(b) P^i. fr.) will be half a given 
Angle, and conTeguentlf wilt it felf 
be given, Suppofe then AE;:S; 
BA— Ti and tbnefore All ^ t T i 
AC ^r; the Tangent of the given 
AaAfhCS-i\ And bccaule the 
Line CD Infeai the Angle ACE 
{iy CMpmdlim) it will be f*» Prop, 
3- 3aii> n. cf E ncr.) AC : CE, 
(\/aCj h- aEjJ : : AD : DF- 
.WheiefbteDE:; T V SS V w. 



AndTV'sS-+-n 



And again Tv'ss.f- it *- 
Jr -Tr. Thfn (frf /jwri«f til 



Now in Order to find <xt 1 
fp be In fall from the Fdnr 

Cfidiralar to CE i Then, i 
, ii the Secjnc of the- given 
ECE, i< N ttie Tjngentn f itie 



7H« ^/»EBF .ECA MjWj^J E<i 
fv'ss-K^..):CA,{rV:: KB. 
(S_.T);BF- \ Wheie- 

V'SS-f-rr 






'^'■'- And . ((7 iimft^^ It, 

(■r(, Jhiting tmt Iki inivtliat Tcmt 

-(-TTr4-SSTTr(+-aSTrT(i +^ 
'* ", And (I7 lutTMaimt tin Rmii 1 
Srr-Trr- STr-HrwT Nowthi 
Value of S 1 before found, being &b- 
ftiiuud in iu Rotun, and tbe whola 



dirided E>y ~ 



-TT 



tbe E^|uiti(ia 



"'J">«=on«Tl~jTT(+-4rr(, or 
J, -JT_' t_4fn-o. Nowbyrt- 
lolviiig Ai, Equation T iriU be fount 
and confeqgently, 4e Ruioof Re- 
fraSion win be fouiul tioia whiE 
goMbelbce. .gj; B, t 

Ndwin Order to reCilTethiiEmn- 
qwtioii, let-V ^1 be put fb?T. 
andthenirwiUbe dangd into thi« 
Form O „ 3 Vrr-Ki ™ ™,-o. 
Which being reduced by the fide, 
"n^ch you hare briefly deroooflra- 

poibgf^ 1, andtbeS etMtof ji, 
given Angle V^rr 4' (r -■ I, It will 
athflco meomva t^t l , ti'^it, 

V.'.'t'wi"""'; 



1 .-' ' ■ Iftherefeire 

c be added [o ihii, the Sum will be 
^TCwghc. Further, ii will etTily 

;le<ot 
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ftU upw the Drop of Wirttt fi»^ afiwtfer higher than Tib. XV. 
j.t, as.yoa fee (in the fccpnd Figure relating to the*^'- 
Rain-bow^ 



ihm foff riiB Rino of Ke&a£iJaii it 
a: V't* -1-4 wVt" +-I. 
-' But T ID>7 tIlbb&(lMcrtl>lNd.bT 
ibe brikiwiiig Coollniaioii- (fiui 
It hSimo&i diM I fil^i^Liciebf i 

iircui tiFO OLlier.,ftfudit ynei p- 
vea' is FcficicHii ihiE waeii it upro- 
Auxd, -ii nu; pdi chmugh a gireo 
Pdac Ac Mm, Algibr, pag. 179. 

Lei iDj firdghi 
■nibSXVn. liiy beditTa, and 
inictikeCA -x(, 
and CB :3 ](, and la BA be U£aed 
in D; Utriog ddoibsl in Arch 
of a CiBlq on thcCenttf C iriih Jbe 
Rn^CD, letDBi^r ba inlhibed 
Iniii anil let AR be jona]: Having 
ioSaihfi the flro^ Liae i< — DA 
between DR aod AR produced in (udi 
-•Uumaailapafitbnn^ihe Faint 
C when pioducedi 'C will be =; T. 
For. let CG be diavo panllel 
to'IS^ •nd'mca AR, pmdkiced 
In G; Then {iiumfi ihe Trlm,- 

€'u GCA. KDA uTi SmUr) a; 
C iito CA; lb ii ifeTrabA: 
And Igaia Unetmfi Ibe Wruaihi 

go, aJR ^ifmiiar) a) GC U 10 
I, foil if Rio .!« 01 DA. Hence 
Ci-'atodR, ai Ca to DR. And 
Itj CaafStim) Cd <»- CA ii 10 



' But ( 



iD, atiRiiPJCJ-crj. But CA 
.,_Ci, it 10 dD, aiCAiiisJl^, 
WherafbreaaCAii w JR. lb ■-'-* ■- 



••1 T, 3t; And ibeei 



Sqaaon iriD (ome out u be&re, 
Tt-jTi»~^rT»-o, If there^ 
fore DR be Radiiis, <:< will be Eb« 
TaSHuoE the AOete of loddciKi. 

CanU. 

HOKe we have a ^tdiod of met- 
fiiring the R(ftaaioBj of- Liquor* 
oroTany oUier lr»alp«r«Dt- Bodiel 
«hKfoo»er ; w. by e»pc£ne i 
Sfbat. of la; Suit of tnoTpaienc 
Mittei. la the Sao, ■ uk) taking bv 
OblcTTaDon ib4 Aiigleg wbid> itaed* 
fcfiive ' Rari of Ibe btl Run-bow, 
make with ihe Aii« of Vlfion, when 
rbey corneoDtotk. 

It may be (Afeivedhtfei datif 
the Ac^c, which 10 efieSive Ray tf 
a giveD Kind, in uiy Rdo-how, 
makei vri-dt the Aiii of Vifion, be 
p™n i the Kaqo of die Refraftion 
of that Kay inay be fptmd, pteoy 
miich in the fimt Manner li before- 
Foil tha Cooftni^on be-cr the 
Gmeurbeni fiippoIeBCAcobetht 
Angle of Inddeoce af 
AeefieftiYeRayirfany Tab.XDt 
Rain-bow propofed i fig, 6. 
*oi th» An^ ECA, » 
Multiple of the Angle if RefraOkn 

llW^ot 

Unity I th< . . 

ven Angle, orbalf ib Supriat,™ 
(h rnf. II.). Whencei it CA ba 
called r;AB, T; aK,S; the Tin- 

5entof Ibe'Al1gleECB,(ia■bcfore'j' 
_t is evideati diac Ihe &me EifM- 
tion will always aiift S rr — Ttt 3 
"*" lid diit nothinc eUe ii" 

"" ' ' igPfi 

puiiim iti RDom, in that E^Wiod. 
Take in Example beitof in the fe- 
osnd Riia-bov. SuepoTeBA 10 be 
to DA i ai the Number of KeSexi- 
iniiacrnled by Unity, ii 10 Unity; 



' fame Ray, according to ibe 
ei of RedtnOni. inctniedlnr 
-, thenwillECB, bebalfan. 



laioQ [h Cer, %, Ft^.J. ^ 
and in%M fyBfi Run-boff DA ^ ^ 
T. and the Angl? BCD ikable the 
Angle DCA. la DA produced, lee 
Ai/be taken ecualco AD. Thenwill 
DCrf- DCE ; And then (i7 Prf. j. 
tfwf 7i. 2«* VT. tf EmcHi) BC» ; 
C..[-CP,^:ED.:D.^(^ 
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Kff«r-^&i»*««SW«* ;»artia! 



m>lt». Riin-bo») ftc Ray CH dSB. \rflfch beiiftt^allf n^ 
"*• '■ fiaflal as ita Riy Ef, £ ttabisl to t) md fictethara! 



.; And C^ ~ CA^ t- AVM^ 
Whidi beJni GiUHtuted for EC;. 
CDfi ii vill be, EDf ■<- lED 
* DA ( - ED X aJJA it ED :) 

P^r . '■*?^ ' 't-ED-t-'ibA > 

PDTTISa):; EDiSD-- iPA : t 
CAf 4- AD* : 4AD*. Aad tbete- 
frre BD : jJJA i : CAf -+-AOj : 
CAf - bA£w, at £D ; da : ; 
aCAi+-.!LA»i: CAj- jASf 1 Aoi 
^-9!*. ED-t- DA f~EA) :DA;! 
aCA, ^ AP, . CAf - jADj. 
Whence it u enimi ttw EA ^ 
aCAa z DA-.DA< 

■ : -^ -, . Mow let 8, 
CAf ~ ^ADj 
r, and-j-T, be |rai far £A, CA md 
DA rt^eSiW^Hittd h -wiB be S ~ 



xo. Or(ftuuBg J fitr. 



-»7r» 



die ti[u«n[ of the Cottiriemeii of 
the Angft ECB) T* +- B»T» u. 

TlieProUeniboM 

Tab-XXVU. ,<huf leblvtd, ii may 
Fig. i. he conftni^led in chc 

foibwiog, Manoer bf 
Metni of lof Fniboh. J^ec MAC 
U » Vn^Mb, itt VtTCciC, the Ax- 

gCDFK. itaEPuuneuri ' 
C i and taking a ibiid f 
(or (he Ridim^ » Ore) 
tbe Ttngesc oi [he Cnmi 
(he Bvan Angle ECB. let AD — 
s J be an Ordinite m ibe Axia, and 
fctDFbe mtenequalco-J-Ci FK— 
aCF, and from the Point K le'. KH 
be ere£Lcd perpendicuJaT 10 [be Ax^ 
ill and meet ihe flr^h[ Line drawn 
Arough A and F, in H. Then 
bavii^ deTccibed a Circle on the 
Caw ef H ™[h a Radhjj eqoat lo 
■^H.lj4.-^Ej i ind baring' let 



Mfron n lM y «ia t U.'^bereuTneeu 
with the PiMMi Ae Lioe-Mf^ 
papebifiajlw' >o AO. di*#o'«OBi 
[beWm A Mflffld" tftjdie W* j 
Then WO wJl >e -Ae Tm^ *£ 






XTneA(Lifi I. aW ^beftf^^wUi* 
ML. (mSM to tbe Ain in L* 1ft 
MO ueottbeAsiiinfiUa. Nmr 
fince. X** C-l)^«ft'«) i 1% S . 
HMj - HAj ; and HMjs_pRj f 
+-LH«}«na PKf(3»««PPa.) 
-DK^.^ sDK Jt DP-hDPj; and 

iH-t- naj: mi H*i 
4-.IHf . : U'^He, ^ 

_.., j-iDf I 

-t-iMO xS 

Farffaer, (/n« tKr IbMni^tlk 
Fm^Mi) n ADj : MP} ~ A% 

= ■ CD(z^^DP.WleK«!» 

MQj +.1MQ.X AD 

" II. AKo tJt 

CR 

fc«CD4-iCR)3^WC». 

And (iic4^t tU 7ii«^ FDA. 

AIH.„>^,,IH=:^iH: 4- 

gAD. L« thde Tduel le &bai< 
[uied in die foregoing EqiuiioB for 
DP', DKi lEl, andii ^^ pfCrAice 

iCR- ■■ MOfT-^^D T MQ' 

-oMQj. OrMQj5+.4AD« MQ. 
^iCR, iMtij- I CR,j - o. 

And i)^/», putting MQj:;T, AD — 
ij. CM, - ,ri It mlTbe T* +. 
BJTl ~ 18-1 T'- I7rf -o. 
Whence it it evident thai MQ_ ii 
the Tangent of tbe Anjk .fcl^ W 
the Ri<liiu|CU, 
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to L) in oiderto g9 at laft Co M. v^cre ii undd^goetan 
equal RcfraOioa vriib the Ray NP, tod makes with die , 
Xme QN] tJie Ai^ ONM whidi coattim £otn one 
^tffrea.md fourteea Mwaa. So likewife, the emStin 
Ray Cti^ whida comes from.flie lower Part of die Sun, 
Ms upon the Point R^ whid) ia fucEeeii Minutes lower 
than tb? ^caat F of the Ray EF, whence it is reftadcd 
to S, and from thence «6eaed to T.wbtregoingoutinto 
the Air* tc comes at laft to ibe Place V, lb that the Line 
TV mafees an Ac^ t^. forty one JJe^m and forty fo: 
Mmits with the Ray OT. 

7- Id computii^ the Bendingi of fudi Sat of Ray* 7-^^ 
as a, J (in the firft F^nre) which we fMppde to conic ^Jj^'* 
fioqi ffie Center <rf the Sun to rfjc lower Part of die r«i, 
, Siap, ahd after two Refradions and two Refiexions, to J-^^^ 
tend towaids the Eye in fuch tJnes as 6 7i we find that **" 
that whicb wc call effe-aive, and b reprdenwd by the 



nl I'acgeDt ot (he Com^tnnii of 
'As -Angli ECB in the TiWd, be 
IbbfiitaKd for }, and ibe ituBMnl 
RidLu in [he Tabla fi>E ri^ And 
iben 1 nameril Equation will be 
Mven, -ntaii 011; b« tdblvedb^ 
^ comoKMi ^lei. 

For Inftancci ttw Angle wbicb'tlM 
tlM Rayl mlfce with the Am o( 
Vibmia ibe lecood R^n-bow, u 
j4«. 3". 16^. lalt of tfaili ■ 

A^gie'^EC^ 

longiii toil, t":=J)- j-i"!j+- 

fimpoSw Ae Radius (r) i. Hiele 
then bring (bUBiuied inthefortgo- 
iuE Egmdon, for] tni r; dierewill 
ii% [fie numeral EonadoD T* 4-4- 
0001811 T)- i8T'-i7:^o. 
By refolving of whieh.T or iheTin- 

Ent of the AJigle of Inddence. will 
found n> be 1.^771-981 i And 
ihechirdPatt of thii a.^gis}^? "• 
the Tangent of the Angle of Ke- 
friSion ; and the couefpoadent Snei 
of theft, will give the Raoo of Re- 
fraffion ofjbel>tno Bifii Now (heft 
Sinet are to each other, and Iconfe- 
^aa•Ay the (Lado of Refra flloai at 
^T>+-5io4/t»+-i i tliiti*. 
u'4ii£8'Co jiffOintiicjtati 



The ifoteGidfqiadon bai illo » 

&wn whence it raaTbeptheted,cfau 
dielUtlo of R^&on u very narly 
U 347 K) 52t. For ilitre are twtt 
CpTei of RefraOitln, in which die ' 
efieaive hlue Riyi of the lecond 
Rainbow, inake the ^me Angla 
(rt* S'i) ^* *' ■*™ ofVi'i" 
on; orwhcniheRilioof Re&iffi- 
OQ is ai 1 03 [o S I. ; u in RiioWawv 
inwhichCi&iheTangentoftheAn' 
glettflnddaicc will be 1.977 j-gSii 
or as. 347 10 J3.l> iQ which CaGb 
[he Tangent ot the Angle oF Inci- 
dence wUl be £. Si 6i7fif. And u to 
this liner Cafe; if die i^celioC tbo 
Sineiof locideace of difiereni Sam 
of Rayi, abdre tbe coninioa SiM 
of Rdraaioib be fiifpofed id be«i~ 
mytlnagiTeDlUda; SnccibeR*- 
tioof Refrafiionof diebhie Ra^ 
is as34Tto]ii>that oftheredRiyi 
in the gme liSedSam, wiU be nearly 
1154.1510311. Whence it will ap- 
prir by Cikuiatian according to ids 
foregoing Rulei. thu in fuch a Medi- 
um, the red Cokwt will be outermoft. 
•nd nuke an Angle of about j-6-^ i 
with the A Jj of Vifion, and the blue 
wiihin.iniherune order as ih: Co- 

loiinofdMfitaRMii-boW. 
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Ijne (S 7, (in dw tfiird F^e) m^ces with tlw LitM 8 6, 
which comes fixma the CeOrer Of die Sudj the An^e 8 6'y 
ot about fif^ two Digrm.- Whence it ibllowsj that t^ 
cBedive Ray which cotnes from the h^heft Part of the 
Sun's Body, makes with the lame Uae 8 £ an Angle of 
ixBeen Mmui Ids. and that which 'c(»ne3 from ±eloi;r- 
eft Part of the Sun's Body, an Ai^e of fixteen Mmtet 
more. Thus ABCDEF beii% the Courie wluch an cf- 
fipaive Ray takes* in ctmiii^from the upper Part of tbc 
. Sun, in order to get to Fj Where we fupppfc the Eye 
to be placedj the Ai^le S^Fis abcxit fifty one Degreeh 
and fburty four Maates. " So likewifi: GHIKLM- biting 
the Coune which an edeSive Ray takes in comtngfrom 
(he lower Part of the Sun, the At^ 8£M is very nearl/ 
fifty two Degrett, and {izteen flEnutet. 

8. Becaufe "wc own thjtc there are a great many other 
' Rays whicfa are ^Ge&ivi, befidet that vmich comes from 
, ^ Sun's Center ^ therefore there muft be Ibtiie Altera-^ 
tion made in what we laid above concerning the Sha(lpw : 
For of the three Rays drawn in the Seeoad and third 
Figures, the two extreme ones only have a Shadow ad- 
](Mning tothcffij the middleonehasnoneat all. Whence 
ic is manifc^ that thefe Rays have aU the Conditions pro^ 
per to r^ dtt Senliition of Colours Ukc thole leen bj 
Means of a Triangular Glais. Frifii, which we explained in 
die firft Part qf this Treatife. ^ And we are lure in par- 
iicular, that the Ray TV (in the fccond Figure) ought 
to appear red, becaule it is ^efradcd towards the Sideop- 

Sfue to th^ Shadow j that the Ray LM (in' the &pie 
^re) ought .10 appear bluej becauie the; Rcfraf^tgn is 
made 



ifae^baTe >fl [bel^elnddrDce when 
r\iey itl[ upun Lhe rrfrafting Super- 
ficies. Tbele ditfereD[ R171 ibere- 
lore Duin Deccniuily be Iqanied hain 
neb uther by BefiaOicxi, iaititrn- 
rioiis SOTtJ of them muii in greit 
Kumberi teod diScieni Wayi; aoj 
conlcqueiiily ihii lucid Point cf the 
Drop muft ippeir edged with Cn- 
lours, [lBiii,re^,Eieen, and blue Co- 
bun. raaCtiiife hornilK BxiTemhUi 
of tbe redi grnni and bloc Imagsot 
[be SUD (vfaich aie punted upon 
[be Eye h; ilir diffcitniDiopsoDea- 
boveaDotner) in the fimr 



f.jfidiH nftfirrebi farticulirr, 
fee] Ttie Dr(>pJ of Water ire here 
}u&ly compared witfaijie Prilin. and 
[he Account of the Shadow it right. 
ta\ [be natural Caufe ot tbefe Coluuri> 

Shich [be Au[l)ar ifligni, ii of no 
omentj becaulf it depends upO[i 

may nihrr a<Ie[t, [hi[ tba[ luge 

be looK«d upOD u a lucid Dody cer- 
minated on atl Sides by a Shadow . 
Til eTe Rays of Light. Tenl to the Eye, 
■IC diffnent from one mother, and 



d there ilo«] ioallSodie!. 
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nuide By approaching towards the Shadow ,' and' Lafllyi 
the Bay NP OKht no appear Yellow, becaufc ±ere is 
mSbaaow at all on eimer Sde of I't So likewifci it ii 
ea& to fee, that for the &me Realbn the Ray EF (in the l*-'"* 
third Figure) oi^t to appear red, LM blue, and (1 7 **". 
yellowy fb uiot toe iropennoft Ray in the third Figure, 
produces the fimc Efeft as' the lowermoft Ray in the fr- 
cond Figure : It is alfo Very cvitJentj that the Rays of 
the fee wd Fkure ought to pfoduce more vrwid Colours 
than .ihofe of ihe third Figure ; becaufc the firft are 
weakened only three Times in the Places where they are 
refiaiSied and lefledted j Whereas the latter are wnkned' 
£[)ur Times in the I^es where their Reflexions and Re- 
fia^lioiis are made- . ' ~ 
, 9. What we have now laid is ctaStXy a^eeable to Er- ^ >i,«^ 

Kience. For having filled a Glafs Globe, of abdutthrec t"^'^ 
:hes Diameter, with Water, and iheid it in the Sun; c^,f.'*^ 
when ray Eye was in the Hace marked V (in the fe-.T*. xv- 
sond Fipire) I always law a very vivid red Colour which ^'^ *" 
iecmed to coTet all the Part about Ti and, the Eye re- 
maining in the Jam? PIace> if I held the Globe i little 
lower,- or if without dtcxing the Globe, I rdfedmy' 
%e a little higher to the Place marked P, I faw the. 
Globe, coveioi as it were with a vivid Yellow, all about 
die Piaint N; and if I hdd die Globe a littld lower ftill. 
or railed my Eye a litde h^her, fo'as to be in the Kactf 
marked M, I almiys law the Globe covered with Green 
or Blue, about the Point L. So likewile, if my Eye 
were placed in F (in the third Figure) I law Red in the _ 

Place E ; and putting my Eye in the Place marked 7. I y^^ "^ 
law Yellow in that marked 6 ; and laftly placing my Eye 
in M, I faw Blue or Green in L. And which is worth 
obfervii^ here, the Colours which I law, by Means of 
the Rays in the third Figure, were Ids vivid than diofe 
made by the Rays in the fccond F^re; fpr thefe were 
Ibmetimes fo bright, ' as quit^ to dazzle one's Eyes. ■ 

10. Nor is it at all Arangc, that Ibine Philolbphers, n,. Am 
who could not make this Experiment fucceed, have "^^'^ *• 
doubted d the Truth of it : But I thought of a very ftr,3(%£». 
eafy Way of doing it, and that is, to try the Experiment frrimtwtf*'- 
in a Place where fcarce any other Rays can come but '"'■ 
only lb many as will cover over the whole Globe , and 
to put a Sheet of white Paper in- the Place where 'the 
Eye fhould be to fee the Colours; I^or then we Ihall 
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lee Red> Yellow and Blue, v ^ box T^ro^ [«ttitcd 

very diftimaiy upon the Paper. ■ 

. 11,^ II. Further; if we go. on ftilt to raifc or depim the 

T^if tw Eye, fo that ic be not any wh^re in die Space VPM 

^^P'" in the fecon?! F^;ure, or F 7 M in tbe third Figure, wc 

i«*»- ftiall fee no Colours at ail. And there is no Reafoa ta 

Jr- *^^- fufpea that the Colours which we fiw beibw, were cau- 

-*' ■ fed by mher Rays than thofc mentiqncd; far if, W 

Examine, the GlaJ^ Ball be cpyered ahnofl all over, fa| 

tbax tbe Rays of Lieht have no PaHagc an? where buc 

at the Places tnarkea F and N, in the &ond Figure, wti 

fhall ftill fee them: whereas we i^ ^^ ^hem no longer 

if only one of thele Places be covered ^ or if any opakd . 

Body be put in the Hole of the Glafi Globe where 

the Water is poured ia to fill ic, which may intercept d" 

ther of the Rays FK or KN; thoi^b all me reft of the 

Globe be free and uncoveted. 

lu m, >2. Befides the Difficulty of diftinguiihing thcfc flnrt 

itifi tkra Coloursi by reafcn of the very great Vividncfi of the Rayd^ 

^TftMGv '■'^^"■^ °^^y ^ another, if we tn^ ufc of a very findl 

faa'iftk. Globe, and efpeciaily if ithe furroundcd with veiybright 

jw^"""i£«r- Objefis: For thefe Objeias fhake fo much drofc Part* • 

^^^^,t^ of the Eye vpon which they defcribe , their Images, by , 

Jmtit aut,. the Impreflion th?y make, wiiich extends itfelf a little aU 

round ; that the cftedive Rays which come from tie 

Imall Globe, and terminate upon the fame CapHlaments 

of the opcick Nerve, are not capable of majdng fuch aa 

ImprefEon as can be perceived. But this Sm^e& may 

be compenfated by the Number; and a'great manyvery 

fmall Gbbej, fuch as Drops of Rain are, fide-ways and 

above and below each other, may make the Space whicH 

they poflefc feem to be filled with thcfc three Ccdours 

provided the Place in prfiich they are, be fuih, that the! 

cffciaive Rays belonging to them can come to tbe Spe* 

flacOT's Eye." 

^3.FFS*t 13. Now in order to find out where this Baceis, let, 

J»^/fi«n us iniagine a ftraight Line comine from the Center of 

ukwrid: nai the Sun, S0& palGng tTdrough the Eye of the Spea«tor< 

'L'Pr'^'" whofcBack is mrnra towards the Sun; to be continued' 

?iib xv "^ ^ '^^ ^^''^ oppofitc to the Sun, fuch as VX in the 

i/gg, ' fecond Figure and 7 X in the third figure. ThisLine_i9 

Tib. XVI, that which fome others befare us, have called the AxH 

f "I' 4- of Vifon, which becaufe it comes from a Point fo very 

diflant, may be looked upon as parallel to all tbe Line$ 

which come from the fame Point. And becaufe a rigli't ' 

Une ^ng upon two parattel Lines, ms^e the oppcfittf 

s^tcmaM 

D,o,i..(i by Google 



' sllBW^e Angles cnyij- if nye.ifnapnc thtt djertf gpei 
6«n tbe Eye of tiip S^StatXrr, Wthc Fart t^jj^te to, 
de, Sufi^ j^ffheja we fuppofe ii to rain ihenj anipdefinite 
i«rjirab^9f'»ji5M/R<wy, which Bi^Ia three SoKs of Ad- 
gteg wife tbfi.Axifl * Vifipn, -to:, of forty one Dcij-ftw 
and forty fix Minut^" ; Sotty oae Otgrees jifld thiny M- 
nutfs^ Kid f(»tji one Ik^eet and fourteeO'.Afiw/frj and 
ftiat tiftfc Rajs pieet Ijie Drops of, Rain which the Sun 
fenes.ujxjni we ffi^lttajilyafiprehcod, th?t flRd:cvifiial'Rayg, 
tnake, Ao^cs of the' iame oignel^ '^ith Lines drawoi 
from the Center of the Sun to thefe Props ; and confer 
qticntl^ jthac,thBreRays are.tbBfiraeas the^^nv "Bajt 
wtu,cb.cau{e the Senlauon of Colour : Thu« id particulars 
Wc art. fiirc that th? "vifial Hayt which m^. Angles of 
forty one jieffees airf ftirty fix Minutet with the '^Asi* tf/T 
fWoxj are the very fime as the effi^ive IRaj/t of LigbCj T,t xy, 
which caufe the rmCoIourj as VT in the fccopdfigurei Fig- ». 
thofc Which make Ai^es of forty one Dfgnes arid thirty 
Mmter, are the tkmi as the efiSive kajt Which caufe a 
Yellowj as PN in the fiirie F^e^ And l^y* thole 
which make Aisles of forty one ptpeei aiKl fourteen 
JfSnutff are the &ine as the effeShv Rays which caufc 
Blue or Green, as ML- So that ail xbkt Part of the Air 
where thefe Drops arcj and where thele vifi/il Rayi xtr- 
JtiinacC) ought to appear tinflured with thefe three Colours. 
. ii." Farmer ; it a evidait, that if the Eye be placed HI r*.7fct 
the Vertex Of a Cove, inorder to fee the different Objefe '*eo«p» 
Which are iqxm the conick Superficies, without having T^if^ 
any Regard to th^ff Diftaoce j thefe Cfejeds muft fecm dijj^ftdm^ ' 
to be in the Circumference of a Circle. Now the Eye *'''^' ff 
ef our Speftator is in the (^mmon Verter of three Cones, %incLat 
formed t^ the vifiial Rays, which make chofe three Sorts s ' ' 
of Angles before-mentioned, i with the uim tf yifim : 
And the Drops of Rain which appear red. are in the Su- 
perficies of that Cone> whofe Angle at die Vertex is big- 
gefl, and which is the external one of the three, Thi^ 
which appear yeDow, are in the Saperficie* of that Cone, 
whofe Ai^ at the Vertex is a little le6 : And tbofc 
which appear blue or green, are in the Superficies oi the 
third Corie, which is within the odaer two : All thcit 
Drops therefore oi^c to appear like three Girdles dabo- 
fcd in a Qrclcj the one red. the other yellow, and thetalt 
green : And becaufc tiie vifual Rayi which come frotn 
the Eye of the Speilaror, make with the jixit of Vifioj!, 
An^es 3 little bigger than forty one Degrees, and forty fix 
■ - " - . Mimite»L 
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MwMtej; ora little Ids dian fttftycM Oi^ett-aad four- 
teen Mmitti; tttey ma!^ alio ^«atei' Qr Ids Ang^wich 
tiic Lin« dravWi ftom the Center' ijF the Sun' 'to the 
Drops of Raiii at their Incerfeaioni whence it foUows,- 
that tbofe vifial Bayi are the fame wiih Ibnie of them 
vhich we before caUed ineffiflnoal. or incapable of rait- 
ing the Sen&tion of any Cdour. Sd that thefe three; 
Gndtes which are red, ydlow.and greenj being dole to 
each odier, and no cobured Objeas befides near them, 
/ dwy muft fomi the fitft and |irineipal of (he two Rain- 

bows that art often feen. , , 

ij. 0/ I J- 1e Is to be.obfervedj that \*hen Ijiift fiow de^' 
^ •**?■. termined the Drops of W^eir ' that ought t.6 appear cck' 
^'fTtp- loured, I extiudedthofe which meet with tiie ^ifial lUjrt 
fiBc^wti. which ate'fiJppofed to come fr0i5 the Eyfi oftheSpedi- 
■ tor, artd to niafce with die Axij a/^/^/^. Angles' b^er. 
dial forty one Degreei and forty fix: Mmtes : But I didnot , 
mean to exclude thofe DropS) which other vifual Raji 
meet widi, and make Angles confiderablv bigger. For 
it is Certoi^ that if we fupraCe ftQ itideSnite Numbw erf*, 
' thefe Rays to'come-fipm the Spedator's Eye, and ttj make 
with the -^ywo/iP^/iw* Angles of afeoutfifty one Degreeiand 
forty four JiSmitef ; and other Angles of about fifty two'. 
Degrees, and others of about fifty two Degrees funeea 
Mnutes, the Drops which diey ftll upoq oiight to appeat" 
' , . coloured: And particularly^ thofecrtthiem ought to ap^. 
*pcar red, which are feen, by the Rays, which make ad 
Angle of fifty one Degrees and forty four JUmutes j be- 
caiife thde jte the lame as the ef&ihvfe R^s, which after 
. .. having been, twice retlefted laid' twice reftafted, have a 
Power to excite this Colour, fach as the R.ay FE, in the 
^^xvi. (^f J F^re. Thole ought,to appear yellow, which are feea 
^"*' by the vi/ual. Rajs, wWch-rflake an Angle of fifty two' 
Degrees, becaijfe they are the fame as the affeflive Rays 
wWch produce this Colour,, fuqh as 7 Sin the Cimc Fi- 
gure. And laflly, thofe Drops oi^ht to appear blue or 
green, which the Rays fell upon that mafee an Angle 
of fifty two Degrees fixteen JiSmtes, bscaufe thefe Rays 
are the fime as thofe which caufe blue or green, fuch as 
ML in the fime Figure. 
li.ofthe 16. Further, liiele Drops being difpofed in a Circle^. 
fiaaiBMa- round abut the j^xis of Vifais, very near each other, and 
iBWi» it there bdng no other coloured Objedte near them, it is 
Mgerifnm manifcfl, that they muft form a fccond Rain-boW ; which 
t^p'?- j^j^ ^^j ^3j before faid, muft have its Colours le6 
vivid than the firft, and alfo be difpo&d the contrary 
- Wayj 
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Way^ for die Red Colour, which ap^rt under the big- 
geft At^e, in the firft Rain-bow^ is outermcH, and the 
Blue iDiiemioft j but in this &ccmd Rain-bow j the Red 
which ai^)ears undei the leail Aoglcj is inermoftj and the 
Blue ouEennoft. < 

17. This Exdication very well accounts for the Dif- -J^;i;*, 
fcrence land Order of the Colours which appear in the in- u%^^ 
temaland enemal Rain-boWi and ij flifficient to convince lificuiRti*- 
us of the Truth of it. And I cannot poffibly help being *'•' 
fiiUy aiTured that it is fo^ when I fee that every Time 

the Wind blows backwards and forwards, and difpcrfes 
every Way/the Water of aFountain, while it is playing; 
or when ever I fpirt Water out of ray Mouth and Icatter it 
•bout in a Place oppoCire to the Sun, where its Rays come* 
and beyond which there is no bright Objcfls,- ihere 
always appears artificial Rain-bows, which dp not at all 
difier from thole we call natural ones. 

18. For want of confidering this Experimerlt, fomfi iS^fw: 
modem Philofophers have attempted to extdain the Rain- is^"* tf 
bowi by imagining, that , there is formea in the Air, a ^'ii^kp,, 
tranfoarent Cloud of 3 particular Figure; which, when mdm cv^m- 
the Rays of the Sun pals throi^, refrads them in fcch 2 fimtfit. 
manner, jhat when they come out of this Cloud, every 

one of them becomes; capable of exdcing the Senlltion of 
fome Colour; and aU of them tt^echer become capable 
of forming a conick Superficies, at the Extremity of which 
there is Ibme Cloud, by which the Rays are reSeded to 
our Eye, and fo caufe the Appearance of a' Rain-bow. 
For, a, without giving themfelves the Trouble to exa- 
mine a great many Things, which neceflarily follow from 
this Hypotbelb, and which do not at all agree with Experi- 
ence ; they had but confider*d, that there is nothing at all 
like this tranfoarent CIoud< interpofing^ when, what 
they call, artincial Rain-bows are formed, they would 
have been convinced that their Conjedtures are felfe. 

15. Thofe that favour the Explication which we have i9-»«« 
now condemned, always anfwer here; that Rain-bows '^'^'^^ 
have been fcen, when it has not rained; and therefore witmtiH 
they muft neceffarily depend upon fome other Caules, at «*"-*•■*' 
leaft fometlmes, than thofe which we have affigncd. But^""' 
this Obfervation concludes nothing againft me; For it 
does not follow, that becaulc there is no Rain -where we 
«re, therefore there is none any where elfe. And what / 

I have faid concemiiw the Nature of the Rain-bow, fcems 
to me ib neccOary, uac I think, I may fafely venture to 

yd. n. CL affinn 
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affirtn that it always lains in the Place wbercj tlie Rain- 
bow appears. 

io-WirOi 20. Tt will ffill farther confirm our Opfaion,* ifwecan 
r^tZn ^^^ ^^ '^ ^^ Preroerties, which have ever been ob- 
"wrXfiBw' ferved in the Rain-bow, may be deduced from theoce: 
Andj firft, in our Hypothefis, it is very eafy to give 9 
ReaTon why it is always of a certain Breadth, and never 
increales or diminilhes j fbt it is maoifeft, ' that thia 
Breadth muft necef&iily be contained under aQ Aittle of 
thirty two Mw/;/, wtuch is the Difference of the £^e3 
under which we have (hown the extream Colours o^ght 
to befeen. 
It. vnr ^^' '^^ Rain-bow mull aUb necefEtrily appear more 
tt c^cri diftiad on the Red (ide than on the Blue, wbne the Co- 
^L^"^ lout grows fainter gradually, till it vaniflies. This you 
r^^'htm will readily acknowledge) if you look upon the Figures 
•■ iht */K. where all the Rays which come out of a Drop are de- 
fcribed, and obfcrve ; that there come no Rays at all 
out of that Side which we aSirm to exhibitthe RedCo- 
lour :, but that there does come out Ibme on that Sidcj 
which exhibits the blue; which, though thCT are not 
able to caufe any vivid Senfation, do yet excite feme Sort 
ofSenfation. Whence it follows raanifcftlyj thatbecaufi: 
thofe Drops of Rain which are on that Sideof theRain- 
bow which appears Red] do not fend any Hays at all to 
our Eyes, therefore this Colour muftceafe all at oflcej 
Whereas the Drops which are near thofe that appear Blue, 
do fend Ibme weak Rays, and therefore we oi^t to fee 
a feincer Colour in the Placewhere they are; and tW is 
die Reafbn why the Blue fades infenfibly. ' 

' ii, TiMiwt' 12- Again, if wc confider that the Drops which appear 
ajfiriai Fir- colourcd, are feen under a certain Angle about the ^xii 
^Z'ffZ 'f^'fo^i and that two different Perfons have a different 
Riin-birt. Axis, weHiall p'linly fee, thij evcty Spedator has a par- 
ticular Rain-bow or his own; And this is confirmed by 
Experience,' (contrary to the Opinion of thofe who ex- 
plain the Rain-bow in the manner which we jufl now con- 
futed) firft in the Water which is fcatrered about in the 
Airi by a Fouotaki, or out trf one's Mouth, in a Place 
oppch. 

ttinocrMtfacmoflb jrnt 1 Breadth' 
It Mtnij^ri.e. Bmiivu vctJ 
tly iof a PaSon co make ihu Mi- 
ake.whowai ipjoraDiot tb* dif- 
sfniRdraauu of ibtfcrcnlC^- 



1. 7**( fUi "BritJili, S-e.] This i 
'm 1 very great Miflake. For tlie . 
autmoltM fiinSam bow. ii rally a- 
ht'^t tvo Dtg'tiihmiAi trii theici- 
oei one above Four Dt^nti , but ibe 
OJours in the extreme Pirtjof the 
Raiii-b»wt tn b oVbutt, tbu ve 
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oppditeto the Sun; for in both thefe Cafes, every Body ^^ 
Ices the Bow in different Drops, and refers it to different 
Places. So likewjfe in v^ry great Rains, caufed by the 
DilTolucion of the Qouds, if a Rain-bow appears, and we 
can amdy the Horns of it to any thing that is fixed, we 
fiiall find it change its Place as we move backwards or 
forwards; And this gave OccaGon to this Saying; That 
tht Raiabmu folhws thofi that Jiee from It, mtk fieet front 
thofi that fiHow it. 

2j. The Bignefi of the Rain-bow is more ot lefs, as ^vfy^ 
more or le6 of tire cpnick (Superficies is above the ;,*^J^^* 
Surftce of the Earthi at the Time of Obfervation ; And CmUfimmch 
this Portion is fo much the Ids » as the Inclination of ^''A",'** 
the Axis of J^ifiott to this Surface, is greater ; now this In- J^eitfX- 
clination is fo much the greater as the Sun is h^her i The '«»■■ 
higher therefore the Sunis> die lelsis thcRain-bow, 

244 It is evident, that if the Sun be more then forty |4-. f^ 
One Degreet, znd forty fix JWsK/pr elevated above' the Ho- '„t^''pf,„, 
rizon, then the Superficies of the Cone, in which the nimSsm 
Rain-bow ought to befeen, mull enter into the Eatthat "'^^f^^" 
a little Diftance from the Eye: Whence it fcdlows, ^,«ai^,S ■ 
becaufe there irel no Drops of Rain in the Place where «m««. 
they would appear coloured, and this Place is not vifiblci , 

being within the Earth; that therefore therecan be no 
principal Rain-bow feen at all. 

2^. Farther; if the Sun be neVer fo low, even in the lV''^ 
Horiaon ; k is impoflible to fee any more than a Semicir- y„ ^,^ ^* 
tie of a Rain-bow, if we lOjk upon it'from aPIain; be- Pi<-u,<.Mn 
caufe its Center is alwaysin the Axis of Vifon-, which "t^^Tl 
Axis is then upon the Superficies of the Earth, and not simlilrtii. ■ 
the leaft elevated above it, unlefs you reckon theHeight, 
of -the Spedhtors Eye, which is very inconfiderable, efbe- 
cMy if the Rain, where the Bow is, be at any Di'^ 
fiance. 

S.6. There is rio doubt but if when the Sun is in the ^j^f;^' 
Horizon, the Spcflator were at a very great Height above aafipim */ 
it; as, for Example, iiporj the Top of fome very high "•'«'•■'■'-•'■' 
Tower ; that then the Height of the Axis of Vifion, in f^fCt^X 
tvhich thcCentet of the Rain-bowis above the Horizm, 
would be confiderable (compared with the Bignefs of that 
Circle, part of which the Rain-bow ufes to be) and fo more 
than a Semicircle would be feen. And we may fuppofe the 
Tower fo high and the Rain fo near the Speftator's Eye 
that hemay feeaRain-bow conflftir^ ofanencire Circle. 
Q_a 27. And 

I- ^iiht iHcSnaiitn, 8:c.] Thatls, ( 6jcalii w'nhthe tiiiit, d vry »H 
iiinord fllcvawd, oi aeim co a Fcrpca- ' 1 i^iml Stnfi ^ tkii iftrd, 
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17. n,wt 27. And if at the fime Time, fome Cloud fliould hin- 
R.«-i«» der the Rays of the Sun from falling upon the upper Part 
tZZ'J." °^ ^^^ Circumference bf this Circle ; then the lower Part 
only would be fcen, and tbc Rain-bow would appear in- 
verted. Suchperhaps thefe have been that are mentioned 
by fome Authors as very extfaordiaary Things. 
■ 18, .*«- 28. What I have now laid docs not hinder bot that a 
thirtvajtj Rain-bow may be fecn inverted by fotnc other Means ; 
R^S-Umt . For if,whentheSun is above forty ocxl^fgreet, andforty 
iuitritd. fix Mhmies high, its R^s ftiould61I upcm ih'e Superficies 
of fome Ui^ fmooth Lake, in the Middle of which wa 
fuppofe the Specter's Eye to be j and at the lame Tima 
there ihould liiU Icxne Rain in that Part <^ the Air to 
which the Rays are refledtedj it would be the lime Thii^, 
as if the Sun fliined below die HorKim, and the -rfw tf 
Vifiim extended it Tclf upwards : From whence it fotlowsj 
that the conick Superficies which determines the Drops 
' that ought to appear coloured, will be entirely above me 
Sur&ce of the Earth; but beaufe the, whole Clouds poC- 
fcfs the upper Part of that SupcrGcieSi and the Drops of 
Rain the lower Part cnly j it is marafeft, that an inverted 
Rain-bow only can be fcen, 
' ig.Whyt 29. Here we ought CO remember, that we arie not capa- 
K*w.*np ble of conceiving diltindly in our Minds, the Images of 
^'^nmiT P^* DiftanCes, but that all Objeds beyond a certain 
LimiCj appear at the iamc Difbnce; and tins is the 
Reafon why there are an infinite Number of Objcfts, at 
unequal Diflances from us, which yet we judge to be all 
eqijally diliant from us ; Thus, UKxigh the whole Su- 
perficies of a great many Clouds together, is very un&> 
qual and like Waves,- and the different Parts of this Su- 
perficies are very unequally diflant from the Place where 
we ace; yet we generally imagine it to be one fingle con- 
cave fphKrical Superficies, of which our Eye is the Cen- 
ter, and we place in it a great many other Objefh which 
are much below it, as the Tops of Steeples, and theBirds 
whichj fly in the Air. Now this Miftake, or rather De- 
fed in our Imagination, makes us think that the Cblouis 
in the Rain-bow are placed in the fame Superficies ; And 
confequently we judge them to be further off, lai^er, 
)o. That itid more exadly round than they really are. 
thir,Un„ ^o. Hence we fee, that though the Drops of Rain are 

"^wa^iniiv ''bfolutely nece£Eiry in order to produce a Rain-bow, 
piMt%htrt yet it may happen, that there may fall ncae in the Place 
(AfRjiB-*.!. where we imiffiine the Rain-bow to be. 

31. But 
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31. Bud muft DOC forgeCj upon this OccaQon, tottke 31. ao 
Notice; that if the Drops of Rain that ought to appear *"^*'* 
cdoured, do not happen to be diraaiy agsunft a Cloud, T AffSfaV.*" 
but againft fome other Objeds, which the Speftator's 

Eye is fixed upon; he will imagine that he fees a Rftin- 
bov painted upon thofeObjeds: And diuslbave feen 
ibme painted upon the Sides of MouaOins ; and a Friend 
of mine, being not long Cincs upon a very high part of the 
AlpSf and \own% down into a Valley over againft hmi> 
where it rained very hard j and the Sun, which was at a 
£reat hekhc above the Horizon, and on the oppolite Side 
to the Rain, flioae upon the Drops j faw a very vivid 
Rain-bow, which he believed to be upon the Gials in s 
Meadow below the Rain. 

32. Nor ought I to pais over in fUcnce a very r«- 31- Of'- 
markable Obfcrvationj which is this i that, wheieas we 't&^^"*' 
have hitherto conlidered the Drops of Water as fHUing RjUn-itw. 
in the Air^ and fucceeding each other in thole Places 

where they oudit to appear coloured ; we may alio coa- 
fider them, as nxcd in fome Places, where they may con- 
tinue very nearly round: "Ilius, a very ingenious Perfon 
walking upon a Bank one Morning, faw on one Side of 
him, upon die Grals, in a Uige Meadow juftby,a Rain- 
bow, which feemed to chaise its Place and to go aloi^ 
widi him ; which he was the more furprized at, becauJe 
it was very clear and no Ooud to be feen anywhere. But 
his Surprize ceafed, when upon examining the Herbs in 
the Meadow, he foundalmoltallthe Leaves covered with 
Drops of Water, like ±ofe of Dew, which he imagined 
were cauled by a very thick Mift falling, with whidi the 
Air was filled but a littie before : For, he not being unac- 
guanted with the foregoing Ex[rfication, rightly judged, that 
it Was ihefe Drops of Water which wctc the OccaHon of the 
Rain-bow being feen fo loiffi as thev remained upon the ' 
Herbs : And be very well; Knew, tnat this Bow ought to ' 
appear inverted, 3s indeed it did ; becaufe it was only the 
lower Part of the conick Superficies which furrounds the 
Axis of yifion, that pafTed through ±e Drops of Water. 

35. Further; That there may remain no Doubt but that 35- /ft** 
die exatft Roundnefs comfnonly obfervcd in a Rain-bow, ^T^^„ 
depends, as was before faid, upon this; that we imagine ^c^Aurf. 
its Colours to be painted upon a Superficies, which we 
believe to be in every Part equally diilant from us ; let 
us conlider. that if the Rain which caufes the Rain-bow, 
Ms fo near to us, that we can perceive the diflferent Di- • 
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ftances of the 0rops,andQouds, or any otherOl^e^ be- 
yond it, upon which we imagine the Bow to be painted; 
then the Rain-bow will not appear fo t^ular, but we fliaU 
perceive agreat many Sorts in Inequalities. For Ez2ai{de^ 
if the Wind blows it towards us. Co that the lower Dnx» 
are nearer us than the higher ones ; then the Homsof the 
Rain-bow will appear to be not fo ^ off as the Arch> 
and coofequcntly the Bow will Ceem fnclined to the Ho- 
rizon. 
3^ tftv 34- Attd if the Rain be terminated op the Side of the 
ttt ikn, ,f Spedator in a Plane fo inclined to the Axis sf Vifim, as to 
t^mi™io '^^'^ *" azaiG Angle on the Lcfc-Hand, ^nd an obtufc 
>< it diftrtai one on the Ri^t ; the conick Superiicies^ which determines 
OifisHiii. the Dropsof Rainthatoughitoappearcoloured,mufl: oe- 
cedarily intcrfeft thofc Drops in fuch a manner, that diofc 
which are on the Left Hand, will be much nearer to the 
Speaator i and to the Axis of Fifm, than thofc on the 
Right : And becaufe ihcfe two Sorts of Drops form the 
two Horns of the Rain-bow, they muft neceOarily ^ipeaf 
at unequal Diftances: And becaufe the Center of the 
Bowi is that Point which is equally diftant from eadi 
Horn, therefore we cannot but imagine it to be out of 
the Axis of y»(laii. 
ifOfe- 55. In the leveral Sorts of Irregnlarities, hitherto menti- 
uTiti'^'" *^^^> the Drops of Rain are fuppofed to be always exa^y 
the Rjia- round, as they generally are ; but if they be fuppo'ed tct 
*»■> be made flat on any Side by the Wind ; it is eafy to ima- 

gine that th9re may be produced other Sorts of Irregu- 
larities than any that have been hi±erto ukea Notice . 
of. 
36. Hw 4 5(S. If we add to this; that the Rain-bow muft appear 
*«■'(■««■ ^™^" '" ^°^^ Places, if ic ceafes to rain there, or if thq 
iimtt offttr Rays of the Sun are by any means hindred f^m goii^ 
*»*'"■ thither i and that on the contrary, fome of tbofc Breaches 
,' which appear in fuch Places, may be filled up again, 
whcnit begins again to rain there ^' or when the Rays, wnich 
weie hindred by the Incerpc^tion of Jbme Cbud, get 

ibe^xiiif ^ij&n, « the Author here 
iawinei. This bring Tuppofed i be- 

- — - aatiituJe Angles ol tbtieTiaOgta 

, tad fuppoTe [WO [ighi whicharvncxtiheEycDiuItremuD 
»r,gied Triangles, oat on ihe lighi alwiyi the rurae; {vlt. fitly thrrt 
iljndindche other on Che left. Ihc Oi^rwiin iheinnaBow) ihtrefoie, 
PirfiHjk^ar mciciiaf which isibe when the Bow it thui i&dined, ibe 
^x!i ^Vifum, and the Bj/i 10 each , Bafc of ihe right Hind Triangle muft 

: .1.. r. .r.L.n.... Ti.,- appear mudi longer, than thai of ih* 

lelt Iian4 Triangle, 

Dpi .?d by Google 



Chap/xy? "/Natural Philosoi'htS 157 

^dier again ; dure w^ remain no one Circumftaoce of 
this Ph3eDomenDn> thougb never lb incon&da^blc, but a 
very eyident Reafon may be given for it « 

57. I fliall here put an End to this third Part ; tho' STi"'* 
I cannot fay that it is compleat : It takes in fo many ttt^'jilJ^ 
Things, that ic is impofTible for any mortal Man to ex- ihiwfimhir 
plain them all: And ihegreateft Pare of thofe which re- ""j^^j 
loaia to he accounted fori depend upon lb many particu- Akr^,' ' 
lar Circumibinces, fome of which require a great deal 
of Study and ^^^ication, and oibers cannot be round out 
butbvGbanc&j thatwheDllhallhaveputmylaftt^odto 
this World and have eZ[Jained all tho& other Things which 
(hail bereirfter come to my Knowledge; there will ftiU 
remain enoi^ to exerci^ tnofe who come after, for main 
A^. But tlKH^ what remains yet to be done, is aknoJc ' 
fo^nitej and theittore what I have faid bears no Proportion* 
to what may be laid hereafter j yet I diink it is fuScienc 
for mC) if the Principles whidi I have advanced and efb- 
blilhed, be£icb,tbat widiout (banging them, we may be 
able (till to goonintheWay of difcovering Truth. Where- 
fore I Ihall now proceed to lay Ibmething of the Ammal 
Bedp and try if liiele Principles will not nelp us to Ibme 
Knowledge of that. 



I. Cooceioing wlitc n 



..iinpleac ibii ThtoTf, vis. I if6 and i$o. Aod H^m'i ' 

to (i^liin Pif^l'-'' liul thoTe Circlei tuuDoui Vfojkt. 
irtiicD they ciU iUlt's, See the it- \ 



Q.4 PART 
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PART IV. 



TREATISE 

OF 

Natural Philofophy. 

Of the Animated or Living Body, 
c HA p. I. 

Of the 'Things eotitaitttd in this Fourth Parti 

_, ^HQUGH this Term Bodj Anhma^ 

ted be extended as well to, PUnts as 

J jimmaU, yet I fliall now rellrain it to 

' the Latter. And becaufe there are 

f an infinite Number of Species of 

■ thefe, it is an iuipoffible Thing to 

S attempt to treat of everyoneofthem 

win particular; I /hall therefore coiv- 

tent my lelf witb difcourfing bpon the kuniam Body on- 

. ly» 
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Ch^* i? ef Natural FHiLosopHf; '- 5^^ 

Tvhkb we are more coacemed to underfland than any o- 
ther. Though this does 00c hinder? but tha; vhat I 
fhall %, may be applied to the Bodies of other Aiumab, 
and TOAy help to explain fiicb Properties as the greateil 
Part ofBejKi have in common with Hm, 

3. The Knowledge that can be gained upon this Sab- i.Oftm 
tea, is of two Sorts j fuch as may be acquired by the ^^l^. 
Help of our Snifiri and iuch as may be acauired by the 
HelpofourEPi»/5w: And we may affirm, tnatthe/aWw 
does in Ibme MeaTure depend upon the former; for it is 
certain, that that which fal/t utuitr tha Notice of our 
Senfit, is a Sort of Rule or Foundation for our Judgement 
ia what doet not fail under the Notice if our Senfii. Where- i 

fore that I rnay proceed in a right Method; I fhall beg^ 
with thofe Parts, which do fall mder the Natice of our 
Senfei. , , 

3. Tbefe Pans are alfo irf two Swts: For (bme'of J- '^ . 
thtpi are txtenalj and o^ tbemfelves immediate^ to 'p^uZ'i^i 
our View ,' others are internal, and cannot be Teen without fiiiiuUtr thm 
ibme fbregoingPreparationjJucb as thofe which are difco- g^"^*^ 
vered bytneDiileaionof adead Body. Thereisnoneed '^"' 

of enumerating, the former; for every one knows that 
fhere is 2 Head, .Avu, md Breafi, Sec. in a Body. Every 
one knows alto, that a humane Body conliUs of a 
great many difierent Parts> ibmc of which may be di^cd 
into other Afe Parts, or Parts of die fame Nattye; tbefc 
Phyficians call Jtmilar Parti) fuch as the FUJb. Others 
may be divided m nnliie Parts, or Parti of a Sffereitt Na- 
ture; thefe they Ml £^tmlar Parts. Thus thcKwd^, 
whidi may be divided into Vkfb, Bonei, Nerves, Tendntt, 
fire, which are Things of a diderent Nature, is a t£j^m~ mk 

lar Fart. So likewiie every one knows, that there are 
fbme Parts of the Body wiiich we make uTe of as lufiru- 
jnents to perform ceroin Adions; which we coddooE 
perform without them ; as, for Eitamplc, we ule die 
HjmT to write with ,- thefe Parts are called Orgamcal Partf, 
It is evident alio, that there Is noPartfoinconliderable,bue 
that its uffer,hvxr, middle, and fde Pdrcsmay bealEgncd. 

4. They who treat too largely and int^idy upon fiich 4- Th*t 
Thii^as thefe, asifthey wereofgrcatMomcntandCoo- J^"'^^ 
cern, do more Mifchief than they are aware of; for they it u^r^ir 
thereby vitiue and corrupt the Judgement of a great many "/■»>''«'* 
vAa make a Science ci Words rather than of "Umiis. By ' '"' 

this Means they accuAom tbemfelves to talk on a great 

while together without any View, and. yet thoy 

have faid nothing but what all the World knew before, 

exccpti 
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except, perhapE> that they have uled a great deal of iS&~ 
3ed Jaigoib which may indeed gain mem Tome Q-edit 
}moi^ igoocant People; bal which cannot but leodei 
them cmtempiible I6 thoia who have any good Judge? 
menc in ditlinguiOUqg b^wixc the Soitad oflfor^, aod 
tbe SeafiH of Thitfff. 
J. FFlua T- Leaving therdbfe the txttmal Parts. I {hall Creaf 
TbHtfii "U7 principally of the mternal ones. But I would have the 
fej^/^ Reader lake Notice herej that the Defcripcion which J 
^ttifi. {Hall give of focneofthemi is notfb much to inform thole 
who nave never feeu them ; as to bring them again into 
the Minds crfthofe viha have before obferved them in ^ 
dead Body, or at lealLhave confidered them in the Bodies 
gf Igme Animals, whole internal Parts are like thole of a 
•Manj for it isvcry.ahfurd to think that any Difcourfe, be 
it ever lb particular and clear, can inform fo much, as cai^ 
' , be difcovered abnoft in a M<»nent by looking upon the 

Subjea. 
$.TlaRt*- 6- I might indeed have loaitkined the Bones amcmgft 
''w "i^l^L ^ Numpier of tbofe Parts whigh oi^hc to be treated 
jiiZ»«( '^ diftindly; for they arc hid under the Skin, and cannot 
Bb "SiMu. be difeeraed by the Eye : But becaufe I do not under- 
take to write a compleac Treacifa ypon this Subjeia, but 
only confidet it with ibrae particulat Views, which will af- 
terwards appear; and becaufe we can know by our Feel- 
ing only, how the Bones are made, and- where they are 
placed; after we have once oblerved them in a Skoeton. 
where we ougjitco take Notice in the firti Place of their 
particular Figure, and of the Manner in which they are 
- conneded togetheri therefore I Ihall forbear fpeaking of 

i^ (bem in this Treatife. 



CHAP. II. 

A gern'olDeJcriftku of the Urger pMit centatMetl ii^ 
a humane Body. ' 

i.o/itc "-pHE Bone of die Head, which is cJIed the 5fl»^ is fun 
*"■ X of a foft white Subftance which they call the Br^im^ 

and which extends it fdf, as it were in a Chaoncl, all a- 
4ong the Back-Bane, which the Phylicians call the Vtrtebrti 

to which theJUA^are-fixed, 



hyGOtV^lT' 



Th, 



2. The Scall does ' not 'touch the Brain fmmediatcly, "- cf »». 
but de Brain is covered wth a very ftroi^ Membrane ST^"^' ^ 
which b called "the Ihfta Maters under which there is yet *^ 
another thimier Membrane which, they caH the Fm 

3- The Trunk (rf the Body, or that Part which is be- 3- "/ '*< 
twixt the Neck and the "upper Parts of the Thighs, coo- p^fi^^ 
iaias within its Cavity a great piany vwy diaerent Sons amithObf, 
pf Parts. The upper Part of this Caviw, which is csdi- 
edthei!M«r S«/^iOrthe£rea/?> ctffltains toe Z.»iitgf, which 
fire divided into a great many Lobes, and sKwar to 
lurround a Membrane^ called the Pm(wdfMn,beu^ in the ' 

Shape of a Purfib containing the 'Htart, together vnch 4 
Liquor in which it fwims, very much like Urine. 11» "* 

Heart is fattened to the Vertebra by Ligamentt which 
reach from the Bafe of it diither, in fuch a manner that the 
Pdintof it inclines a little to die left Side. 

4. Benetth the Lunes and Heart* in the Place where ^Qfa» 
the upper Belly ends, ^ the IXi^hr^fa, which is a very Oi^^*i^ 
thick Membranei dividii^ the upper BellyfromdieJower 
one, and is lb finuted. that when a M»i foods upright it 
is likea Level, which oeidier inclines to one Side nor the 
other. 

f. BdowtheDiapbr^tn, anther^tSide,isthei>wr, rVh 
in the lower Part'of whidi is the G^itf-ag j and od the ^'^■'^'«- 
left Side is-theS;A». ^^ 

' 6. Howevo'i about twenty Years ago, I law a dead 6. .^ «»- 
Body, in \^iich thefe Parts h*d a quite contrary Situadoo; ^^^^ 
the Liver was on the left Side, and theSpleenoa the r^iti li^Lmr 
\rfiich is fo rare a Thing, that it has never bem ob&rvcd -■'^fc* 
before. 

7. Betwixt;, the Liver and theSpleen is fiaced the ;^»- ?• ^J*» « 
triclet which receives all that we eat and drink, carried *"" 
thuhcr through a Channel, called the Oefipbaffu os 

Throat, which ties along the Vertebrae. 

8. The Ventncle has two Holes in ir, one to receive t.oftkt 
the Viiftuals io at, and the other to lee them go out ; And y^^^^ 
at this Part, which at called the Fylarut bemn ic Iniefimes 
orGufh which after ieveral Windings and Turnings, end 

at that lower Hole, out of which the grols Excrements ef 
the Body come. 

9. Properly Ipeaking there is but one Jntefime., but as 

a long Street has fomeiimes ieveral Names given to dif- u^J^ 
fcrent Parts of ic ; fo this long Intefluoe, is in imagination 
divided into &veral Parts:, which PhyGcians have given 
dinercnt 
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dtfEerent Kames to : The firft Pare which joins imme- 
diately to the Ventdde is called the Otudtiam^ thefecond 
iscdied theT?"*""'! the thirdi the Ikon; the fbur±, 
the C»ini j and, which m%ht be called the fif^ andlaA> the 
SeSum; But betwin uie Ileon and the Coba is a 
Gut, the Bottom of which- is flopped up, like a Street 
whidi has no Pal]^ through ic, and this is called the 
Geamf; lb that there are reckoned I12 Intefliiies j Tbe&ift 
three are called tbe^M// or y/fwtr Giuf/j and the diree (»hei 
are much thicker. 
icOfiU 10. Ail thelnteftineslookatfirftSi^ as if th^ floated 
UifiMiirji. about in the Body, without being fattened ; but t^ taking 
hold of them, we Bad that they are ^oied to 2 certain 
Membrane which is called the JHefinterjt and which is 
fixed to the Vertebrae. 
* ti.oftki i»- BcGdesthefej the lower Belly cbntains the two Benw 
luUitiU tnKiJaejis, which are 6xed to the Vertebrae, andthe£/«^ 
SixUir^ afar which is the Place that contains the Urine. 
ii.Hiwtit 12. It is pioper to confider all tbefe Things thus gens^ 
^"•^^ rally, not only before wecometo a particular Examination 
wi/m&fc- of them, but before we come to the Con&deration of 
Ttd. fome Other TWngs, which are not foeafily difcovcredi be- 

caufe that by having gained a general Knowledge o£ the 
Order and DifpoHtion of all fiafe Parts> we m^ form to 
our Mves at fim a general Idea of the whole Machine d 
a human Body, which is the Objeia of our Inquiry. I 
come now to thofe Things which require more Appllc«i 
tion, aada more ezad Deicription. 



CHAP. III. 

Of the Braifty Nerves, ' and Mtf/cles^ 

w-Ofths "TpHE Brain is divided into twoPaits; the Fow^ar/and 
trjn. md X the Hmder-paTt. The Fore-part which is much lar- 
w c<oi«M ger ((^[j 'jhc other, retains the Name of Bfain, and the 
Hinder-part is called the CerehUum. In the Subftance of 
the Fore-part there are two Cavities fo fituated, that they 
have a Communicacioii with a third, which is in the 
Hinder-part ; and above the Channel, by which thij Com- 
munication is madC) there is ' a fimU Gland called the 
Conarmni 
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Conariam; which is bOencd by its Bafc to the Suhflaace 
of the Brain, of which it lelf a Part, and its Vertex leenu 
to be fufpendcd in the Middle of ^ the Cavities, This 
finall Gland is very remarkable, on the account of its 
great ufe to many Purpoles. and paiticularly for this,that 
though alt QXhsx Parts of the Brain are ^(i!?, this alone is 

2. When in diflefiing a ^dead Body we endeavour to i. oftte 
take the Brain out of the Scull in which it is contained, A«" ^''^4 
we find it hindrcd, firft, by the Dura Mattr, which flicks ^*^'' 

to the Scull in feveral PUces ; fecondly, becaufe there 
goes from the BrainyfT'e»P«rg''Nfrwr to different Parts. 
The two Optick Nirves, which we fyoke of towards the 
Conclufion of the firft Part of this Treatifc, make what 
the PhyGciins call, the Jirff Fair: Thofe which end at 
the Mulctes of the Eyes, are the fecond Far : Three Pair 
go towards the Tongue, the tmd,Jmrth, andfeventhi 
That which goes 'to me Ears is rhEpifih ; And the ^xtb 
kthat which defceods though the Neck,and isfubdivided 
into' a great many finall Nerves, which end at differene 
Places, fome at the Lun^, others at the Heart, Ven- 
tricle, Liver, Spleen, Inteftines, and other Parts of the 
upper and lower Belly. 

3. We fee alio a great many large Nerves, whichcome jOfthtr 
out of that Part of the Brain, which is contained in the ^S"^'** 
Vertebrx, and extend thcmfelves to all the Members of 

the Body. 

4. Allthele Nerves, as well as die forgoing ones, are c- ^..ofint 
very one of them wrapffed up in two very ftrtrng Mem- ^*T^" 
branes, whkh fccm to me to.be only the Dura Mater, •f"^"*'^^ 
and Pia Mater continued. 

5. The internal Subftance of the Nerves, which may be j- Ofttt 
cal^ the Marram} of them, confills of an infinite Num- j^^" ^ 
ber of very fine Capillaraents, which at length leparate ami ^ Ht 
from each other, and difperfc themfelvestoailPartsofihe i^'/"- 
Body, till they become invifible, and are entirely out of 

the reach of our Senfcs. But a great many of the Nerves 
divide and difpe^ themfdves in fuch a manner, that, af- 
ter the Capillaments of which they confifl, are as it wete^ 
mixed and blended, with fome Parts of the Flefli, which 
Mixture compofes what they call a Mufcle, they then u- ' 
nite together again and make a TiwJim, which gener^y 
is l^ftened to fome Bone. 

6. Mr. Stmo, a foreign Anatomift, has lately oBlerved, 6.»imtbt 
that the Difpofiiion of die Capillaments of a Nerve which ^^^'1'^^, 
jtQcet together in otder to form a Mufcle,- is very nearly „t«r-UTidm 

" ' , hke-^V''" 

DpIr^dhyGOOgl^- 
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' Tib xn, like what you &e reprelented in the Figure; vrtiere AB 

•^g-*" is the Nerve, BECF the Body of the Mufclsj and CD 

dieTendon, ThisbeingtheDi^litkHioftheCapillaments 

oF the Nerve, to which the Fibres of the Fle/h corre- 

fpond, it is very evident that if the Intrafficcs GEULM 

be filled all at once with fome very fine Matter like Air; 

fuch as fliall afterwards be mofe particularly delcribed] and 

which Phyficianscall Ammal Spiritt, theCapillaments, fuch 

. 9S that reprefented by EC, muft be very much inclined 

to fuch Capillaments as that marked BE ; and there will 

hi a fmall Interval between B and C. But if the iamd 

Ipterftices GHILM be empty, then the Capillaments 

fuch as EC will grow ftraighc again, and get clofe to each " 

dher, and lo by idling diredly in with thofe that are lifcd 

BE> they will tnake the Interval betwixt B and C larger. 

■j.oftbt 7.Jt may be bbferved here,thatthe PUceof tbel^rei 

^^^ rriarked B where tfie Mufcle b^ns, is called its Ori" 

Mtjih. * gm, and the Place marked D, where the Tendon is fixed 

to a Bone, or any other Part of the Body, is caUed its 

Irtjo'tim. 



CHAP. IV. 

Cfthe Heart, 

t. Of the T*tHE enema] Shape of the Heart is what no Body was 

fc*^!."* -^ ^^^ ignorant hi ; fo Ukewifc has it been ^ways 

known, that the Reih of it, is the firmeft, tie moft folwj 

and the hardeft to be pulled, in Pieces, of any of ihewhdc 

Body. But iris very lately, that a curious AnatomiiS, (who 

thought of boyling a Heart, in order to the better and 

more eafily finding out the Difpofition of its Parts) obfer- 

ved that the Fibres of its Flefli are diipofcd two Afferent 

Ways, fo that thofe which are on the oat-(ide go in the 

Form of a Screw from the Bafc to the Point ; but thoit! 

on the in-fide go more diredly from the Bafe to the 

Point. 

i. n*4( a. Now this different Difix)ijtion of the Fibres of the 

^'jfj^" Heart, may reafonably make us think, that the Heart 

iT.^^ is a douyh m/iU. fo compofed, that if the Interftices irfiich 

are betwixt ±c Fibres which go in the Form of a Screwi 

«e filled all at once with a very liquid Matter^ it muft 

grow 
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gro* loiter and narrower ; butif diefclnterfticttbeehipty, 
^d ttioTc which are benveen the Fibres oa die in-ude, 
be Med i it muft gtow wider and fliorter. 

3. There are tv/oCaviiiet, or hollow Placet in the Heart, cJHtK^f' 
WKch are feparated from each other by a Piece of Flelli ,i^a^^, 
called the Septum MeMvm, or middle Partition. One of 

thefe Cavities is on the right Side, and the other on the l^t. 
They are each Of them longer than they are broad ^ but 
the left Cavity is manifcftly longer than theright otic. 

4. Each of thefe Cavities have tvfo Holes at the Bafe of 4- V '*« 
the Heart; at the Entrance into which Holes, there ^^^^^XfJ^ 
particular Membranes fo placed, that they will open and iAn> »-'«to>>< 
ihuc Uke Doorsj though but one Way omy. One of the 

Holes of the right Cavity, has three of thae Membranes 
orValves, fopkced, that they willealilyopentoanyThii^ 
that would enter in; butlhut themfdves when any thing 
ofiers to come out : The other Hole has three Valves a!fo, 
■ but placed the contrary Way to the former, fo as to per- 
mit any thing that is within the Cavity to come out eafUy ; 
but redft any Thing that would gee in. One of the two 
Holes of the left Cavity, isnot roundlike the reft, but oval* 
and has two Valves fo placed as to open, when any Thing 
offers to enter into the Cavity, and to (hut when it would 
go out j The other Hole has three Valves daced contra- 
ry to thefe laft two, and will open to let any Thing, which 
is in the Cavity, goouc, and/hLittohinderanyThingfrom 
entering in. 



C H A P. V. 

Of thi feitts ami AntrU$'* 

'THEREalmoftis no Part oftheBodybutthefflood will 
■' Com: out at if it be pricked ; but there are fome VeC- ^ 
ftls Irom which the Blood will flow in 3 latge Quantity, if 
they be opened : Thefe are like fo many Channels tocar- 
ry the Blood backward and forward ,■ fome of them con- 
fUl of a very thin Skin which can eafily be contracted, and 
we meet with a great Number of them un i'--r the Skin 
that covers the whole Body i thefe are called ^«»( : The 
other, which are compofed of a very thick SJun, and 
deo'i 
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don't lie fo near die Supwficics of the Body* are called . 

Arteries. 
%.T%Mtht 2. The principal Veins and Arteries of the wholcBody 
yiaat'i are four, which are inlertcd into the Bafe of the Heartj 
fjlir^i tai ^^^ '^ ^'^ *' the four Holes which wfi jq'fl: now menci- 
sitti'Bjfi oned. 

Fm* cie*. vitv of the Heart where the three Valves are fo pkced as 
to let any thing enter in, is the Vein called the >^w:»C*f a 
It is hardly got &om the Heart before ic runs in amongft 
the Vertebrae, and is divided into twoBrancheswhch uc 
almoft diredlly againft each other. One of theft goes up- 
wards, and is aguin divided into an infinite Number of 
Branches which reach to the Arms and other fuperiour 
Farts of the Body, and is therefore called the yeita Cavti 
afcendens. The Other goes downwardsj and is alfo fubdt- 
vided ioto a very great Number of Branches which extend 
themfelves to the Thighs and other lower Parts of xba 
Body, and is therefore called the Vena Cava defimtknt. 
Thus all the Veins of the Body, except thoteof the Lungs 
and Heart, depend uponthef^w4C*tJj,orarelikeBranchcs 
of which the Vetta Cava is the Trunk. 
4.7*»* (In 4- Some have excepted the Veins of the Mcfontery al- 
jTiiMt •/ tki fo J But becaufe thefe unite in one Veflel, which is called 
^f^!Zi>ii *^ ^"** Torta, which is inferted into the" lower Part of 
tfih,yau the Liver, out of the upper Part of which comes the &>- 
*""■ tiiut HepaticHS, which is united to the Vena Cava below 

the Place where it enters into the Heart i therefore die 
Veins of the Mefenterj may be looked upon as &wches of 
ths^enaCffva. 
f.Of thi %' The Veffel that ends at that Hole of the right Ca- 
rna ^tttti- vity of the Heart, where the Valves arc fo placed as to o- 
/'■ pen to any thing that wodd go out, is an Artery, which 

ehiers into and fpreads it felf all over the Lungs, and is 
there fubdivcd into an infinite Number of Branches of dif- 
ferent Bignefles. The Ancients gave the Name of Vena 
Arteriofa to this VeiTel, becaufe they were prepofTeffed 
with this Notion, that ihey were only Veins that ended 
at the right Cavity of the Heart, and that all the Artieries 
ended at ths left Cavity. 
«, Oftit ^- "^'^ Veffel which isat the left Cavity of the Heart, 
i\c Artcrit the two Valves of which will permit any thing to enter 
rinefa. into that Cavity, is the Vein, which the Anciepts by the 
fame Miftake as before, called the Arteria Vewfa, the 
Branches of which are siSo difperfed amongft the Lungs. 

I . _ ~ . 7- The 
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7. The fourth Veflel, which is at ihc other Hole of -j.oftht 
the left Cavity of the Hearc, where the Valves are fo -*•'"' 
^aced as CO ler any.lYing.go dutj h aii Arteiy called die ^ 
Aorta or ATteria-ma^na. It enters in amon^ the Vct- 
tebr^ juft t^'lHftJti^rt alfjng the'Side erf the ^enp-Cava, 
and its Trunk; like that of the VaiO'Ca'va, is divided into 
, two Branches, whicharefubdivided and nminlitdeBranches 
todll Paits'of the Bodyin the lamenunner as the Veiuh- 

8- Some Phy6cians have pretended to determine tlie 8. OfM 
Number of Veins. and Arteries; but they could doit cm- ^??jj"'^ 
ly in thole which are the mofl: fenilble; belides which 
there are an infinite Number almoft, which they call Ca- 
pillary. And it fcems very probablsj that it is from fome 
of thcfc Veins that the Blood comes when any Part is 
|vicked : from whence it follows, that the Blood is always 
contained in fome Vein or in fome Artery. • 

- 9. The Andents taught, that there were a great many 9- Ofthi 
Places of the Body where the Veins and Arteries had a, ^"fii^'^ 
Communicacioa with each other : Thele Communica- 
ttons arewba('all Phyficiass call the Anafiomolis, ^me of 
which'are 26 be feen fometimes upon the Superficies of 
theLiu^: ;Buti as to the feft, woich afeavaftNum- . , 
bCfj as fliall afterwards be flioisuj we may venture to &y 
that tfcfc Ancients oo^y gitefled at them ; the Foundation , 

whictfi they went upon being very weak; not to Ciy abfo' 
lutelfr^fidfc; viz. There are, lay they, Anafiomfet, that 
"Iki Blood may pafe out of the Arteries into the Veins to 
jpve Life to them, and at the iameTime, that Blood may 
imis out of the Veins into the Arteries to -afford them 
Nouriihinent. _ 

10. An Englifb Phyfician, whole Name is Haroij, has . ib. 0/rtl 
ktely difcoveredjthat in a great many Places of the Veins, ^J^.'^'''* 
but eipccially where any Vein divides into two Branches, 
there are Utde Valves to be found, which are fo difpofcd, 
as eafily to Qpefi and aiford a Paflage to a Probe thruft 
into the Vein, aUd puflied from the cxtream Parts of the 
Body towards the Heart; But they will refift the farad 
Probcj if we.tryto thrull it thecOTtrary wayj -wcfrool 
the Heatt to lh6 eatream. Parts of the Body. 
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C H A P. VI. 

Of the- L^tnl and Ljfifb4tici,fiiram 



»tffiay,h 



rHESE' two Sorts of Vdns weretttefi-fouodoitt. nbsd 
^ live Animals were begun to be diffedicd. And ther* 

'^^^t'^t fc Ibme Precaution neceflary in order to difcover them. 
ihtuficfi For the Animal muft bi made to cat twa or t&ree Hourt 
*"'■'"■ before the Diifeftion is performed, otherwife the la3eJ 

VriM will be ertipty and not to be feen- 
1- ofthi 2. There Veins were firfl difcovered by ^JfeBiu.wiA'ia 
ISat/^'h ^^"^^ themiaffeatf bocatife they are white and contain a 
usiJvtiv. white juice ki dicm : They Ipread tbemfeivci all ovn 
■ ' the Nielentery, and-^Dix diemfeives With thofe Vdm . 

■ which we juft now (aid were Branche»«f the Veva-^orta: 
And if they be priclced, we fee ajuic^e as wiete as MiOt 
come out of' themj which they receive from tb« IxtteJ 
ftinesi where we find the Extremities of theii; very finaB 
Branches besin. 
a. ofiht - 3, We aTfo find fome Valves in tbem> as in tbeotber 
u^lliv^ Veins of the Body, which are fo ordered as to permit the 
■ white Liquor to run from the IntefUnes> butnotb*cki< 
gain to them. 
4. ofiht 4- A Phyfician of my Acquaintance (Mr. Pnauet) has 
1'"cmJ''^ added to this Difcovcry another Idnd (rf Eeeeptacle which 
ti^chrfnadnf '*■ ^'*^ ™ ^^ Vcrtebrse a little above the Kidneys, which 
tht -nmaK. he has olten (liown me full of a Juice like that the ladteil 
Veins are filled with. He alio was the firft that obfcrved 
^ i iJjrt? which goes along the Vertebrae from this Recepta- 
cle to the Place where the Subclaviary Veins jdawith the 
Vena-Cava. 
r, Qf iht ■ ^- ^^ ^"^ Khc lymphatick Veins, we cannot certainly tell 
hmha,M who firft' difcoveraJ tbem. They are to be found, with 
nq^"mt' agreatdealof Trouble, in the Flefh of a Jive Animal And 
lafitdia though the Liquor contained in them, looks very much 
than. like Urine, yet it is certain tliat it has none of the Pro- 

perties of ic- For if it be put upon the. Fire m a S^oon^ 
it will growthickand hard Jike the White of an E^ which 
Urine will not do. 
6. Of Hi fi- We do not know all the Turnii^ and Windings of 
y^jii -fiii the lymph'atick Veim, nor how'ihey are dilperfed i" But we 
WhiT'' obferve Valves in them ordered like thofe in other Veins. 

^. CHAP. 



Of the 7«t^w aiui^klhMi ptiUu 

AL L, both Ancient and Modern, who have tteatcd of <• Of»» 
the Anatopiy of haman Bcdies, have confider'dthe ^^^ 
J^Hgtie as a Mufde: But ic is but latelj^thac thcStni- 
dure oficwas known. They who in our Days have had 
toth Curiofity and Induftry enough' to make Enquiry inrO" 
this Matter, have dffcovered in a bOylff d TongUc, that thofe 
of the Fibres compofing ir, which arenear rhe Surperfi'- 
cies, reach all ths Way from tbe RoottoSie Tip^ ana that 
thofc which are within, are placedin feveral Rauks'alter* 
nately, in which fome of them go from Top to Bottom, ■ 
andothcngoacrols. WhcnceicfbUows, that by fomeor 
other of thcfe Fibres contraSing themfelves, the Tongue 
is moved all maiiner of Ways as we fee it is 

a. The Spittle docs nor fall into the Mouth, by an in- ' i. 0/ tt* 
fenfiWe Traalpirarion through the Pores of the Gums,- as A^'^""*'- 
all the Ancients thought; There has lately been difco- 
vaeA falivalDuSsi which refemblefmall Veins, and which- 
end in the Infide of the Cheeks. TbeTe DuUs axe la^ 
enough to put in a Hog's BriUle withoflt any Violence; 
bat becauie they are fubdivided into leflcr ones which' 
become infenfible; we know not where the Origin of 
them is. 

3- The Fluidity of the Spittle, will alone make it run ^.n,R,^ 
into the Mouth; but fomerimes it falls in a greater ■ A- .^■.■^/'** 
bundance than at other Times : As, lb; Inilance, when ',j^"'</^^ 
we chew any dry ViSuals, or any Vifluals thatareibme- idmik, 
whathardr For then, every time we open our Mouth, 
and our Jaws remove further from each oiherrthe Cheeks 
are ftretchedand-comprefled, fo that they ftjueeic thefa- 
livallfiiBi, andforce the Spittle outofthemj Andwhen 
theMouthii lhut,'and theCheeksreduCcdtothefrfbrmer . 

State again, than they are filled as before. 

.4. Now becaufc the Cheeks are vrty much com^eflcd 4- ^yh 
when we yawn, therefore a larger Quantity of Spitdc than '^J-'^'^k,,- 
ordinary muft then fall into our Mouths j and lb we find o<a tf tf 
by Espeilence, and that fo manifeitly, that if ihejmlivai *f«"*'»h» 
Duffi be very full, it fon-.etiracs Acs out of our -Mouths ■^■'*™- 
ro a conQderable Diftance. 
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CHAP. VIIK 

OfthtLVNGS,.'.^ 

•uofth, A FTER what hgj beeo before (iiid c6ocfeming the 

"^T^'iSii Lunp, there is nothing further nccefliry to be ktMwi; 

tki hmti. but ODiy to pbfcrve here, that from chat Part of the Mourl^ 

where the Roots of the Tongue are, there defrends a ■ 

certain Channel which is calico Arteria-aJ^a, which is 

(tivided into io many Branches, that there is fcarcc any 

Pare of the Lungs, be it ever fo fmidl, but bodi they 

and tbofeof thc^rteria-'i'fsij/i, and f^a-^-^nw/a, eitend 

themlelves to it. So that ic is not without Rcafcroj that 

Jbme have affirmedi that the Lungs artf nothing elfe but 

a Texture made up of the Branches of thefc diree Sorts of 

Veflbls.. 

1. whj 2, The Arttria-ajgera receives the ^r which we draw 

trs^'"' '° ''y °^^ Breath ,- and becaufe it confifts of a very hard 

andftifF Menlbrane, it is always full of Atr^ and this is 

the Reafon why the Lungs are lb very l%ht or we^b fo 

little; 

;.Hi»r«( • 5. The Viiftu^ and Drink cannoi^t into the Throat 

i^uUkoi' w)c>)OUt pairing over the Mouth of the -ATteTia-aJperaiy yet 

jt^^^^ notwidiftandiog nothing can ordinarily get into this latter, 

mr. the b?caufe there is a Kind of Valve, which thev call the Vvulaj 

Lmnii. -which covers it every Time we try to fwallowany Thing. 

And if it does at any Time happen that a fmali Piece of 

-Viduals or 3 Drop of Drink do fall tn; we are forced to 

* coughit up^gain prefencly. 



CHAP. IX. 
Of theLJ^ER, 



:■ Of the "ITS/ E do not find any lenfibleVeQelsin cutting the Li- 

iiT. V V y^.j.^ wluchisthe Reafon why we affirm the Liver 

CO be a Heap of innumerable Veins not to be perceived, 
which the Vena^rta divides it felf into, and which feem 
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to be difperfed in this manner, in order to meet againand 
OOmmunicace with the H^atick Branch. 

2. The Liver, in ihe greaieffPart of Animals, as well 1.0/ /*« 
as-in Man, is of a reddiJh Coldur. But there are fotne ^""■"*' ' 
Sort of Creatures whofc Liver is Green, others YcUow 

and odiets of fome other Colour. " 

3 . We obferved a little before, that the Bag of Gall is ,. h» itt 
placed id the lower concave Part of the Liver; There is ^■^f^'.^ 
a fmallTube which comes out of this Bag, and divides ^,^y,^^ 
it fclf into two Branches, one of which-bends back and 

returns into the Liver ffiain^ but the other which is caU- 
: ed the Meatut » CaiMfy Choktiocbut inferts ir Iclf into the 
Be^^Qoing of the Inteftine called Jejumm, where it tnalKS 
the Gall diS^ throu^ a Hole lb fm^ tha; it is hardly to ' ' 

. be perceived. 



C H A P. X. 

OftheSPl.EEN'. 

''^'"E know nothing pjuticular of the J/iw», fautonl^ t.ofiint 
' * that it is fijll or very grois Blood, and that ithas 3 "^^J^ 
Communication with the Ventricle by Means of a finall T^J^" ' ' 
DaSt which PhyGcians call the yat-heve; an<^ with the 
Heart, and fome other ndghbouring Parts by Means of 
-fbmc Arteries and Veins, 

2. I iaw a Dc^ once whofc Spleen had been taken pm 1. Tin - 
fix Months j the Wound neceffary for this Operation, '^' '•'—'- 
having been few'd up) healed by Degrees, and the Dec ,, 
> recovered his Strength again in Proportion ; fo t^at atlaft ^ 
there appeared no external Sj«n ofanyloTOnvojiencethat 
the Dog fuSered ftjr want ^ it. 
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GAAP. XIk ■■■ J 
Of the KiJtiejt and Bl*dJeT. 



•■<y'*j, TpHE Subftance of the KUwyi Csenu to be'rf dw 
'^■fe' '■; X Niture of a very fine S'ponge, and w^e lee in each 
««w./.i«v' Kidnev a certain Cavity wliich they oak a' Bafijt, and 
^"'^ which is always alnioftttil of Urine. ..-.-'; . 

i.o/»*( 2. Ic is alfo to be ohfefved here, ifcat exch Kidney ij 
ttpKj^ placed at the Extremity of theeffw4f»tf.and-tfr;«7 Kria. 

3 c?^*« 3- ^''^ '^° Kidneys have a Gommunicatioa with dlie 
.Vfenri. BlaiUeT by two very flender Dudis, called the Vreters^ 
which are generally full of Urine, and where we fotne- 
times find (mall Stones like thofe generated in the 
"Kidneys : They arc inftTtedintn-tbe Btatfeierfenicwhere 
fibout the Neck of it, but the Pafliges whereby the Urine 
gets into it are lb foiall tluc^ey c^not be perceived. 



CHAP. xir. 

pf the Motion ef the Blood. 



I. n< 0- 



ru 0- "TrjHp Motion of the BloodU one (^ thofe Things which 
£'** i ' I laid before could not be known by the Help of 
■inithi Reafon. And it is a famous. Qieftion amongft Phylicians, 
'ejthe and what they are very much divided about ; vix.. ff^e 
the Blood if f^jik, and how it is moved: The Aacients> 
whofe Opinions the greaceft Part of our oki DoBon fol- 
low Ail!, thought that all the Blood came fiaxa .the Uvtr^ 
and becaufe only a linall Parr of it goes into the Veno' 
foTta^ and from thenceinro all the Branches of ir; there- 
fore the greateft Part of it, pCTes into the Vena-cxvawA 
lb into all the Branches belonging to it j butinfuch a Man- 
ner, that at the coming out from the Liver, a coniidera- 
ble Quantity of it, turns about and enters into the r^^M 
favif^ of the Heart, where it is divkled into two Pons. 
'fine of which runs through the fina-arteriofa into the 
fjffft and the otiiec through the JHetHupt-Jiptum into the 

' ^ 
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/gftC«w{^i where, tiiey fcy, it «;9onverted into arimd 
Blood or ■«*«? S^iri/;, wtucn is ca/fai iaiq the Z«n^ by 
t\^ ^fteria vtntfii, ^all over th?'Body;by the -rfr/n-w 
"WipM and its Btaqches. 

. 2. ; AajordiiK ;o, tbjs Opinion, ' tjie Blood always mpves -^•^'' "^ 
ftom the Middle of [h? Bod;^ toche escrcme Parts, wi'h-; ,^*^^^. 
out ever returning Jjack again; ^d lince it is afTerccdjV"''" »f '*« 
tbatil advances forwirdonly in Proportion as the Parts. -*"''"* 
^ out of the Veios and Arteries to nourifli ths Animal ; ^1I^T!7 . 
icibubwSf that die Mouon of the Blood niLifl be very^ 
fliOW. - . \. ■ [ ,. V- . - ■■ ■ 

; 3. This Opinion was received frorn the Ancients, with- i-ACii- 
put any Proof, at a Time when no Body Tufpeiaed 'hatJ^'^/^ 
the 6rft f hflofophers, were capableof any Milbke: But ; _ ^ 
fine? ,we do not fu^it lb bCndly to Aui^itj in fiTch 
Maifers as thefei we find^hat this .Opiiiibn'is only mere 
^laginaODEi without any Ground,' ana that it ought robe ' 
HE«rly. rejeacd; For befides its making the Blood jafi 
rtrp^^ the fef/ffw of the Heart, where there does iiM 
a[>pear„co,be any fcnlible Pores, and where we find" by 
"Experience, that^n^ifhpi; Air nor Water will pais Atough, 
)ti does not at all agree with thc-Poi^tion of the Valves 
which are^t the. Entrimce of the ^Arteria^efiofat and ^ 
grearntany piher Placfe of the Veins. Not tofpend any 
pirther Time th^eftjre, nor to amule our fdves in confu- 
jing j^his Opinion, I ihall content my felf with endeavour- 
jfig fo eftatiiifh another Conje^^ture, the Reafons for whicfi 
^ppeat; to me fo glaufible, that, I hope there will be no 
Dil^culcy in admitting it, when we have once, been at the 
J^reable to exaroinc it. 

■ 4. If we remember tJie Difeofitit>n of the Valves which 4- nurht 
ire at the two Holes of the Heart, where the ^'w-'^'*^'* ^J7fi^^^^ ■ 
^d j^rtma-vsnofa end ; we (hall fee, that thefe two Vef- fiMheVn*- 
ielsJt)eii^ always full of Blood, there muit nccedirily flow <»^i '"d 
.o«t erf each of i^eie one great Diopof Blood, into each '^"""*"' 
Cavity of the Heart when it is empty. 

^.'.5. Thjefc two Drops being dilated by the Heat which ~,f-V"'J'" 
js. :in the Heart, which is greater than in any other Part ^'^^" ' 
(Of -the Body, as we 6nd by Experience, endeavour to go CtvitiwF 
■jtyiX at the Hoies-wjiich are in thefe two Cavities ; But be- ^""^^-'^ 
: c«ife they, cannot get out at thofe thrtni^i which they ,„,■,/*. tnd 
.«)ter?d in, [hew djemfdvcs flopping up, the Paffage j/or"-. 
that Way by pieffii^ ag^inft the VaW^ at the Entrance; 
.^therefore they muil ftp out at two other Holes where. , ^ 
■they i^n c^en ttte- Vmen : And thus almoli all the Blood , 1 

-wiuc^uiathe rigb^ Cavity. palTes into the Lungs through 
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>^4 ROff^VI^t SYi>r4^i'\y •HrtP^'v* 

the Vma-arterhfai and alm^ftjall lliat whidiu m^ Wt 
' Cavity pafies into the Aorta. 
6. TbAt - 6. The Blood whidi i* thus got "oot oif the Heart div. 
^tfiavi jjgj gjjfpj jj, agjin, beqiufe the Valves are lb placed that ■ 
(M ifthTvi- it flops up the Pa{Iiige it fidf. Wherefore ihat which- tfrf 
^-cm ltd mains in the Cavities of the Heart) being nelotiger sUa 
wifii'it^iit ^ P^* againll the ValVes which ^are at the Holes where 
fm/Uitief the f^»*-r*u« and-*rt»w-w«/i,end, tierc muft agm' 
tbt Htmu ftU in two other great Drops of ^oodi' which dil«iQg- 
theisfelves as the K>nner, go the fime Way as they did. 
7- n^tiht 7- Now in Order to fee qow it is polHble "for this to 
'^i^"' continue during the whde Life of the Anijn^ we 
^ttiria iKt, muft confider. oiac every Time the yina^teriofa receives 
fkiViini. the Blood that isncwHly dilated in the rgA* Cavity of die 
Hearty this- Blood impells that which the Van was filled 
with before, fo as to make it dilchitge lome Part.of it 
JHf into the ^rterior'venefa, which' it paSes into not oi&f 
through chofe vifible AnaHomoTeS) which wc mentioned 
juft now ; bat alio through an infinite Number of inTenlj- 
ble PaHages, which are at the Extremities of the Branch- 
es of the yina-arteriofa and which end at the Branches of 
the Arteris-vmeja. So likewife we muft confidetj thai 
jBvery Time the jierta receives the Blood tint is newly 
dilated in the left Ventricle of the Heart, this Blood 
prefiles upon th^t which it was filled wi^ bcf^, and 
makes it difcharge part of it fclf into the Branches -of the 
fma-eava, whi,ch it gets into. through fome Anaftomofes 
'that are yiGblc> and througli an infiiite Number thatare 
invifible. 
t.pfiia 8- Thisbeinglb: -The Blood which is intheVeins'moves 
f '"jff^"/ from the extreme Parts of the Body towards the Heart. 
which it enters into through the fhia-c^va vAacb dif- 
chaiiges it felf into the ri^ht Cayity of the Heart i from 
hence it goes into the VeMa-ttrteriBja, then into the j4rt^ 
ria-vimfi, and from thence Into the left Cavity of ibe 
, ,. Heart, from whence it is carried to the extreme Parts of 

rhe Body, through the Trunk and Branches of the 
. Aorta, the Ends of which are qnired with' ihofe of tlft 

, . ■ VtntKava, fo that theft latter fend the Blood bade sgain 

»i. to the Trunk belonging to them, which afterwards 

Jifcharges it into the r^6/ Cavity of the Heart. And'tbus 

g' at feniQus Circulation 'oi the Blood is made; for the 
ifcovcry of which we are obliged to Dr. Harvy. 
f.»^i/*»"' p, Havitigrbus feen, that the Circulation <rf the Blood 
c;r«(.(iM «^ jj J neceflary Confequence of the DJfpoiition 'of the 
c4'ifirnKjij VelTels, whKhcontam it; there we two very ftroi^ 
'-■'■ Aigumentq 
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Aigumeats by vAvxh a msf be further cdniicaied. ^fl','^*^^*^ 

if the SfciD<n any litcAnimal be ripe in any.Part ^rfjcre ^^^5^^' 

diere is a prNty buge Vdn, and tnis Van be fo freed 

fmra Ai& Hefh ^t is about it) as it may be tied clolb 

up by a Thread going round il j we fli)U Ice that Part 

of the Vein> vhich is betwixt the L^ature and the Hean> ' 

grow empty ; and on the contrary, tnac Part which is be< 

twvctdie Ligature and the eztreoie Pans of. the Body wU 

fwdl. And if this Vein be pricked, or if it be cut.in 

two, betwixt the Ligamre and the Heart, diere will 

OHne exit but very ImcBkxxl j whereas if it be only 

pricked betwixt the Ligature and ,the excretoe Parts cA. 

the Body^ tb«re will come out Gidh a C^anocy of Blood 

thatihe Anfand may die: Which is a certain Sign that 

Ibe Blood does not more in the Veins from the Middle uf 

the Body to the txtrime Farti, as the Aiicieacs thought ; 

but on the contrary, that it moves from tb» extrtmt Tarti 

fif the Body to the Middle. 

lo. It iseafy to fee that what is thus done in Bealb, is io.ofthi 
in Wa Manna^ done in Men, if we conCder the Method of £j^^w: 
lettii^ Blood. For lince the Surgeons are oUiged to tye 
ID the Arm, in. Order to make the Kood come out ^ . 

tw the Vdn at -an Orifice below the Ligature ^ we can- 
not xealbnably think otberwiie, but that the Liratun^ ' ' 
vAach the Aim is tyed with, by comprcfCng the Veins, 
, but not compgreffitm. in the lame Manner Qie Arterieti 
;which are not lb iupple, and which, lie deeper under 
the Skin, will permit die Blood to run along the Arw 
teries of the Ann* from the Middle of the' Baiy to tbe 
Ends of the Fingers; but that it will not permit it to 
return dgam Iroca thence fo freely> through me Veins to 
the Mi£lle of the Body, becaufe this Ligature it IHf 
flops it, fi) that the; Blood is forced to go out at tbe 
Onfice they mak& 

- II, And this will appear flill more evidently, if we coo- ii.ff»r 
Jider that when the Arm is bound up lb hard that the^^^"**. 
Arteries are comprefied, it is impolSbleto get any Blood m^V 
out at the Orifice of the Veto, witbouc firft loofening '"/"'A^^ 
the Ligamre, in Order to give Room (or the Blood to '^'J^^^t^ 
tooVtiin-the^AftericBbcncMh.. . _^ ," ' r-, 

la. Another Argument which confirms the Qrculari- n. -*w» 
on of the Blood, in the Manner we have now defcri- ^"j^*" 
bed; is an Experimient made in fome of the Vdns ",Xfti>CiV- 
which are juft under the Skin, and are the moft vifiWe emuiincfttt 
of all. If we take any fingle Brandi of one of thefe "'^- ■-■- 
Veins, as fislnfiaacb one of j^aem.wfaKh ate m.^ 

Back. - 



T*.xVi.'' B»clt of the Hmdj. -wiiidi isrhexemptcfcnted-brABi. 

"►■^^ of whidi A is tlie;Parc fuitheftd^ant ftom ihcHcart^ 

and where two Brandies uoite in jORcL; nnd B the Pare 

neareft the Heatt> aod ^^ere the Branch divic^ a^uh 

into two' c^erj If, I lay, we pre&ihe Vem at A with 

the End of osx of our Fingas ib ai to ftop the Bloodt 

' and at the. iame Time flide another Finger along die 

Vein AB, . to-drivs the Blood towards CQ ikiea. x^ 

Vein A& vuill-be etnpiied and difstppcv i neither can 

the. Blood be made to get. againinto :ii:;by tnovingtbe 

Finger froin C Oa-Q^ becaule there.u a, Valve ar B which 

ftops'it. .Bar. that . which evidrandy proves fuch z£Sm- 

Ut'on (^'tfae, Blood as. we have.ddcribed is this^ that if 

the Part B be prcfied with the Finger. ibas.to.hiaderJahy 

' Blood going towards the Heart .ftom B to A. arid the 

ttther Finger be taken off from A, you will have the Ple<^ 

iwt, to lee the Branch AB filled immediately with Blood 

and the Blood will move from A. towards Bi that is, 

from the extreme Pares of the Body towards the Middle. 

. ij.-iDs- 151 Thereis.apaniculflr Dertonftaiion pf che iovifible 

7(Wm- ^»^^^''*"'*^*r er Gotntnaiiicaiion JjctwBcn the EKcrpmides 

jLw/«./(t("Of the Ataaaes andthe Extremities of d)c Veins. If die 

rtwfW .Breall of alive Aninaa! be cutiq»cn> and the Acta,tytd 

"" '' -op at iwalflcbss-DiAanceaboreihetieart) andduncuE 

.in JKeces becwiMthe LigatuTe.aodthe.Hcart- theCon- 

•lequcnce wUI'be, that not only. aU the Blobd in. the VeinS} 

but that in ths-Arteries alfo will in a vay little Time run 

oat at that Holein-theHelrt whereby the Blood-ufcs to 

.fais out of tht Jeft Cavity into thcAorta: Which it 

Could not do,; if the Extremities of the Branches of this 

, VeflcL had riot a Communication wilfc. the Ejitremities 

of theBrancbts of the Veins. 



:■ CHAP. XIII, - 
Of the Pftlfit or Beating of tht fftdrt ^out ^terieSt 

^;;|?^y|^ T^HE Beating or Motion of riw Heart and Arteries, 
hA'/^w '. which ii cdled- the Pulfi, is fuffidently known by 
^niT'iiii- Eicperience ,■ the. Difficulty lies in Sliding qut how it is 
^;'""*'dDae. Bjcbecaufc:to Motion iJiKKhiBig die butaSort 

/...■i , of 
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'of DJlatation in the Wart and Arteries, wliidi is made in 
regularly, and in, (uch McafurCj that the Arteries beat 
neither feftcr imt flower tbpp die Heart; Ican'tbutthink, 
that both the owe an* the'vthtr tiepisod upon the bxCkc 
Caufc, and that this Caufe is tio other iha^ the Altieration 
of the Btattl iBade «n W'Hdait < - :. <V. 

2. It 13 probable therefbre.chat every Time any Blood i.Htmtt* 
gets into the two Cavities of the Heart, this Blood mixes ^u*i^" 
with that which was bdbre left in it, wfaieh fctveiUke, ' ' ""' 
Leaven to make il dilate ail at once j by which M^ms, 
the Heart it felf is idlb ftprced to dilate and grow broader: 
AAer which, when the greateft Part of the Blood n4uch 
was in tbefe Cavities: gocx our« im.. that (^ the ti^ Ca- 
vity, inK> the VenoH^tvi^a, and that of the ^ Oivity 
into the Aortai then the Heart relaxes and grows 
Jong again; and it is in this. continual Altcradaiof the 
Figui« of the Heart that ilsBcatiiEccxiiifts: Andas to the 

-Arteries; their Motion c<»ilift* in uiis, dat thev fw^ up- 
on receiving frclh Blood from ilie Heart; ana return to 
their BrSStateagain immediately upon die Blood's loofing 
its Force and Adtation. 

i. Not thatlamunwiUingtoeonfcfijthatthe Heart is j.'7»#* 
di^ed, by the Fabrickof it,,- to dilate and contraft it fcf Jj^^j^^ 
anocho' Way ; For it b«ng coropoibd of two Mulcles, jt is iin*^ i, 
rea&oaUe to think, that ^ey exercifc their Power alter- »*"'■ 
n^y, that is> the Animal Spirits pafs by Turns out of aia 
Mufcleirito the other. However, I am of Opinion chat it 
is the Dilatation of the Blood In the Heart which naiUtei 
their Power; becaufe the Heart dilates it felf qiilt^^ or 
flower, according as the diHcrenC Qualities of the Blood> 
makeit capabkof a quicker or flower Diktadon. 

4. ThisfccondCaufcof±cMotionof theHcart,being ^.tnyihi 
fui^fed i it is no/more ftrahge that it fliould forfB:timcs ^f^i^j^/^ 

.beat, after it is taken out of 1^ Body of a live Aoinul, iai.tni^tiit 
than thata &£ Ihould ccmcinue to move) after WO have "^^^f^ 
let go tbeRope; Neither cand»re, I bclien:, beady O- "*""*" 
lher<Rfl>lbn given for it thandiis. 



CHAP. 

D,o,i..(i by Google 



' i CHAP. XIV- 
WhM Time ttjt B/udtirciiUtej in. 

■•- t. Bw *• -Q Y reokoning very nearly the Quantity of Blood which 

Thmi^'i^' X3 paffes into chc Aora.at every Bcaong of chcHearc 

Circt/<<j« (f and by deCramiaing alfo the Quantity of Blood which 

■ '*' ^'°*^ ^ the^e is inthe whcde Body ^ roc may find how long Tune 

- it takes ta finifh one Ctrciilaiiaii] by fome fuch Way of 

• Reafonir^ aS this. Firft iheq, I am of OpinioQi that e- 

1 very time the Heart beatij ic -throws a Drachm of Blood 

; into the Aorta, whichis the Jeaftj I chink, ihatcan caufe 

a lenfible Diiatatioo in all die Arteries : This being iup- 

. poled-) 1 coUm how many times my PuUc, and confc- 

V gucntly iQy Heart,, beats in a mhiute of an Hour, and I 

; find it beats Gsty four times> that iSi three Thoufand e^c 

Hundred and forty Times in an Hour : Whaicc I Koa- 

Je'that. there paffes through the Heart every Day, nine- 

wo Thouland one Hundred and fixty Dracnms of 

od, which make eleven Thoufand five Hundred and 

MityOiJilcM, orfcvcn Hundred and twenty Poutidsof 

ad. Wherefore if Ihadfomuchin me, I Ihoiddcon- 

ie that it circulated once a- Day ; but becaufc I am of 

inion that there is not above ten Pounds of Blood in my 

jle Body j I conclude that in twcnty-fout Hours, it 

es feventy-two titnes through the Heartland confe- 

ndy the. whole Bloo4 circulaCes three limes in an 

Ur- 

. But it is very manifeft, that if more or leis Blood 
1 J h^ve fuppofed, goes out of the Heart at every Bcat- 
: if the Pulfe be fafter or Hower than I found mine Co be 
Eicperimce, or if the whole Mifs of Blood be not juft 
Pounds as I imagine it .to be; there will ■be found a 
aent Kumber of Circulations in an Hour, than what 
ve laid down; Co thatiheCalcuUtionnowmadcjfervci 
/ for an Example to make others by. 
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'T^HERE is a certain Htat in us which is not tianS- x.ii/k» 
^ enti lilcc that imprened upon inanimate Subjedls by n^twiifw 
FirCj but which continues in the Depth of Winter, and "' 
laiis as long as we live ; this is wha't we call natiaalMeat : , 

Owicerning which there have been two Thin^ which Men '. 
hare always been folicitous to enquire into. Firft> What it 
coofifts ini and fecondly. How it is cotnmuoicated from 
the Heart, which is as it. were the Center of it, to the 
moft extreme Parts gf the Body. 

2. It feems to me moft probable that natural Heat owes . ''^^ * 
its Original to the Blood, and is pretty much like that wc ""."" "^ 
mentioned in the firft Part of this TreatiTei which ariles 
from the Mixture of two Liquors ; for Inftance, of Oyl 
of Tartar and Oyl of yitrhl. For after the greatcft Part 
o( the Blood which it rarified in the two Cavities of ths , 
Heart, is- got out' through the Vma-artenofa and jiortmi 
that little Blood which Inll remains in thofe two Cavities, 
and that new Blood which comes irom the Bags or Ears 
of the Heart, arc like thefe two Liquors, and one of , ... 
them lervcs as Leaven to the other, to dilate and heat it. 

;. AsaConfequenceofthis, itisevidentj thattbeHcat '■^.Hiwit 
commuiucates it felf tg all the Parts of the Body by the <*'«* » ••« 
Sood which comes to them perpetually from the Heart '*'*'*■*«<:'■ 
through the Arteries. Thus we perceive the Heat tobe 
proportionably greaier, when thePulie of the Heart and 
Arteries is quicker, and the Blood has not time enough to ' 

cool, becaufe it h fo fbon carried from tfae Middle of the 
Body to the extreme Parts. 
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6n4t*i All tfee Parts of oiir Bodies, except the Bones, b«ng 

'*•' f"*^ **■ very foft j it fcems to mc very reafonablc to think 

th^l"r that they are cdatinually wafting, and that this Wafting is 

'"•»i- increafed by the feveral Motions of our Members, anaby 

the Aifiion of thofe esctemiil Things Which furround us ; 

Yet we can fcarce perceive any fenfible Diminution in 

our Bodies, efpecially if we be in perfeft Health ; nay, 

we fometimes find, on the othefHand, thatthcyincreafc 

ana grow higger ill a very little Tim»: Whencewe mull 

*".'.", eafily be convinced, that fomc new Subftancemuftcome 

into the Place of that which we are continually lofing, and 

that this contributes to our growing bigger. Tlius we 

fee, that if any ftnall Hurt happens to almoft any Part of 

our Bodies,. thcj'heal, as it were, of themfelves ; and that 

when any ftnallTart of the Skin or Flefh dries, andcomes 

off from the Body,' another conies in its Room, and the 

Part which was' hurt, becomes at laft liketheotherParts,^ 

or hke what it fclf Vvas before. 

x,WiMi$ 2. When the Particles which are changed into the 

^*"i(kLn ^^^ Nami'e as our Body, make it only to continue in 

ifnT^Zrf*. the lame State, this is called Nutrition j but when they 

■_[ ,.,-, are applied in fo great a Quantity, and are of fuch a Sortj 

that they increafe the Bulk of it, this is called Growth. 
I'T*** 5. InOfderto expbin how this Alteration is made; all 
tmiGnmih ^^ ancient Phyficians, and fomc of the modem ones., 
sfimtdtky who hold that Opinion concerning the Motion of the 
i*»3/t.j. BJood which we have confuted, teach; that the Blood 
when it is got to the Extremities of the Blanches of ihe 
capillary Veins, comes out of them and chaises it felf 
into a kind of Dew, which afterwards thickens, like mo- 
derately thick Glue, and thenthefeveralPartsof ifeeBody 
divide it amongft themfelves, every one atira&ing to it 
felf that which it wants, and converting itinto its own Na- 
ture- Thus the Flelh attraifh one Part, which it turtu 
into Fielh, and the Bones another Part, which they con- 
vert into Bones, and this they do by an occult vertuc» 
which they call the Attraifive er effimiiatin^ Vertue. 

4. BuC 

/ nioiir^dbyGoOJ^Ie 



£.4. Bat 'fiiicfl ckti ppii^on appears coDcraiyn ReaGxi v 4. mtnti 
feecSWleit does.na-at-.Ul:^ee with-what irafiabove de- ^'^^^ 
inol^ced-caoceilSBgthB.CinnilaCKari^ttie'BlbodjDot 
does'it in the leaft-cxfdam bow die vaul and aiterial 
Biood arc converted into Dewj' and theti<iiito Glucj and- 
bBOrtife it fdppofesj that every Part of the BoJy is endued - <■ . 
fftlb'ttn^fnU^ive tr . aSmilating VefOie, which IS what I- 
dtf'Jiot'M sdi undeiiknd ^ ■ therefore I chink tity felf obligod . . . 
t&«nUutreafcer BtocbcrExplicaTlon of. this Alteration. 

:; 5. -In OKfe -WwHidi we need only to coniidcr in wbat^ j, Bi* 
Souii the Blood i«;>»faen' it tomes omof;Ehe Heart fofi^^^"* 
tfaC' Arteries : Fcr'ftbdngthen very much thinned and„rfrrfinei 
dilated, and impeUed dl Ways witb great Violence^ we 
(ianfiot but think, in the firft Place, dial (btne ftnall Part 
(tf'thAwhich runs into .the ic(*/i//ar/ Arteries,-gets outof 
djeoi'through an iA&nice Number of Poks. which are in ' 
tbeStEihs^f'Wbich-thcy are Composed, and which open . 

di*int«lve« ac every/ Pulfe }.Fi»cner, if- we consider alio, " 
that tlitfft Pbres ^ fo ftiait, as not to fuffer freely all 
the Parts of the Blood thsif gis throueh them to move ail 
W^ indiiftrenify j we ihall conclude, that they are car- 
ried biit one Way Ofilyi fo that by fallowing one another 
ahd'ac the faiiieTittie touching each other) they compofc 
riot a liquid, but Jmall Threads Onlyj like the Fibres of ' 
Flefti,-. And thus Nutritim is maacj when th« which 
whiles at one Extremity of the Fibres of the Flefh, is re-- 
pured by an equal Quantity of Matter joining or uniting 
itfelf to tbcother Extremity, and imptelling or driving the 
Flbtei before it; And. Gjvwth is performed, when more 
new Matter is added than is wailed away of die old. 
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- Of the Attimd .Sprits, tmdof the J^ttim ef tht 



BESIDES thofefenfiblePartsof our Body which we i.rku 
have taken Notice ofj there is y« another Sort of "J"!' '/j^-. 
Matter not to be ' perceived by the Series, which is like -ivV."* 
very fine and much agitawd Air, and which Phyficians 
a^ AwtmalSiirits. ■. ThaE thcrearefuchcannoirfee doub&- 
ed> 
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V. ed, if wecoD&la-,that a great inaa/Pntsof ourBodie* 

wiilrrwell.aU bna fudden^ wherfitbeBeis Qocthclcaft&i£( 
^cion of cheJ^ood mnnitu io to fro^ace ib qwefc. aa 
Efied: Now thiscaDnocw^beafcribedEo aDyThi^dfe 
^ button vcfyfiosaiyl very nnich^itabid Matter. 
».iv a- TbeAndenisthouglit, that ^Ammal S^tswei« 
Utori-e*/ made out of fome-of tne Arterial Bloods whichgpcdiig 
'^^^^^"t liinxigh the Cgretides into the Braioi they iraagincd ihat 
^iVitiiMi the SublUnce of the Brain had a Power to cooveit ^iw 
i^tB'tt- Blood into Spirit;. ' But ^ cnid .admowle^e that (bis 
Dotarine is yery obfcure and (lefe<3ive, boaufe it dbc»' 
not ihow us wfcyH.ihis Power eoofiib '"> »» wlwEtjae. 
particular Namre of tbefe Animal Spirits is. 
x.Hmthi 3- "That we may makethis Matter more iotellidbleilet' 
Amnuis^- US coilidei', that the Blood being heated aitd (wated in 
jKid'tHd ''* '^^"^ Cavity of the Heart, fome of its Parttiby daihii^^ 
ihHiht agaiufteach Other, rauftbemade fubtleriafuchaiaaiinerj 
■BTminfirvii and acquire, fuch Sort of Figures, as will enable them to. 
7X'ihm move more eaiily than others, and to pals through fuch 
fnmthirtfi Pores as the other will not pafe tiirough. Thefe rngft- 
rfiiH'Biud. f^jjj^ig jjjjj ^^jQ. agitated p^^ come out of (he Heart a- 
long with thole which are not lb fubtle nor fo much agi- 
tata. And the Dilpofition of the Aorta is (a£hy thaj-; 
whatever goes out of rije left Cavity of the Heart, tends 
diredlyjto the Brain; but becaufe there is a very great 
Quantity of thofe PartideSji and becaule the PaC^iges of 
the Brain are too ftrait to receive them> therefore th^ 
greateft Pan of them are forced -to turn and go sHiotber 
Way; and thefioeftand moft agUated Particles oflly can 
enter into the Braioj where they are made ftill finer and fe- 

giratcd from thofe which are not fo fiqe. Now it is thefe 
articles, which are made thus fine and leparatedTrom the 
grofler Particles, that tjjey call -^x/nM/i^pm/r, totheprodu- 
■ cing of which the Brain no otherwilc conduces, but only 
like a very fine Sieve, that fepamcra the finell: Flower from 
thfiCourle. • . •' 
4. mjt 4- After we are onCe convinced that there are Animal 
rtt Moiivi Spirits, "and are afliired that the Brain i» the Receptacle 
MmTiu'/cm- °^ ^hcm ^ there is nothing bbfcurc in what they call the 
^lia. trutivi Faculty or the Principle of the feveral Motions of 
the Members : For it is eafy to apprehend, that when 
-. - either the particular Figure and Agitation of the Particle* 
which compofe thefe Spirits, or the external Objei^ which 
iScSt the Organs of our Senfes, or our atm Inclination 
to fuch or ftich Morion, determines into what Nerve thofe 
Spirits Ihall enter rather than into sny ctber ; chcy wilt 
- . - -. - - fotjne, 
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fixxiei enter into that particular Nerve than any other; 
frhich confcquently, from the common Struflureof aJl 
the Mufcles. will fwell and grow fhorterj and then the 
Ttmim muft draw up that Part of the Body to which it is 
frxedj and in this maDoerit if that our Members arc mO^ 
vcd. , 

y. Nor is it neceflary* ttiat eyeryTime we move any j-ntt 
(MK of our Members, the Brain fliould fend a large Quan- '^.'^^ 
tity of new Spirits into the Mufcle which Serves to pro- sphinri^ 
duce diis Efk& : For each Member being capable of be- "^^^^ 
iag moved two contrary Ways, by the M«fi!at called A»- ^Xmm\ 
Ugbm/lt, we muft thinld that wnen the Muicle whicti 
ferves for one of the Motions, ceafes to adt ,■ the Spirits 
which fwelled it, paTs into its AniagoniH by a Daft com- 
mon to dKm botn; and fo helps to move the Member : 
And in order hereunto, there is no need of any more 
Spirits flowing from the Brain, than is neceSary to open 
and ihut the PalTages of this Dudt conveniently, and to 
fupply diofe Spirits which are Co attenuated by continual. 
Agitation, thit lofing the Nature of Spirits, they fly ofF 
through the Pores of the Membrane in which eaeti 
Mufcle is contained. 



CHAP, xviir. 

Of RESPIRATiOm 



IF to what was obfetved in the firft Part of this Trca- , r, ai, ' 
tife. fnamely. That Refph-atim dt^ds u$<m the jiBhH R^irniviit 
of the Muffletef the Breaji and hw^ Belly, luhichtyfiixt-f'^^''' 
ting or making fiat the Body, mates the Air to enter inor ^o 
out;) we add, what was now faid concerning the Adlon 
of the Mufcles; we (halt have cleared all that one WOuld 
defire to Jtnow upon this Subjeft. 

a. However, I cannot omit otie Particular, which ^ ™, 
though of no great Moment, is yet worth obferving ; and M^_c2 
that is, that when our Mouth is open, we can at Pleafute, ^••'* " •- 
ddier breathe through oar Noftrils without-- breathing J^j,*J'" 
through our Mouth, or breathe through our Mouth witfc- '*"■ (*i>(*^» 
out breathaig through our Nofttils. Now in order tb' fee ^^°*''"' 
the Reafon Of thefc two Effeds, we mQli obferva> that " '' 

■Vol. H. S ti» 
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the firft depends upon this, that we can lb draw back our 

Tongue to the Bottom of our Mouth> as to hinder tfje j 

Air from entering into the Lungs that Way, as much as 1 

if the Mouth were quite fiiut, and fo it is forced to enter 

in through the Noftrils. The fecond dq)ends upon this, 

that we can make fome Pieces of Flellii which are at the 

Bottom of the Noftrils on the Infide, and which are like 

Mufcles, come fo clofe together, that the Air not being 

able to get into the Lungs that Way, is forced to enter 

in by the Mouth. 

yThi 3 . The Neceljity of Refpiration appears fufficiently in 

vfi>fR'([j- mod Sorts of Ariimais, which die if it be 'ftopped for any 

'■*'""* ' Time; And for the Ufe of it, it is very probable, tfaatthe 

Air, by Bettingintothe-*r'^'''-''j^^'', cools and conden- 

fcs the Hood which runs along in thp Branches of the 

^rteri3--vetiofa, in order to make it fir Fewel for tbatSort 

of Fire which is in the left Cavity of the Heart, and that it 

may be there dilated again : And this lame Air, when it 

comes out of the Body and the Lungs, brings along with 

it Cijrtain Parts which are purged off from the Blood as 

it runs in the Branches of the Vena-arteriofa, and Arteria- 

■vtiiafa, which are as it were the Smoak or Soot of riie 

Blood. 

4.',^ii«*- 4- Tnfants don't breathe at all whilll they are in their 

Hcoifma- Mother's Womb; and the Blood which is once heucd 

fnp'/'i'ia" '" '^" '"'o'lf Cavity of the Heart, not being cooled by Re- 

.(*( Fmw fpiration, cannot be proper to nourifli that Fire which is 

iht«mi 'f in the left Civity : Wherefore Nature has provided a- 

R,f(,rai:m ^^y^^ j{,j,^ |^y jjj Ordering it, that the Blood when it is 

once heated 3tldiiititedin.lheHeatt, fliotild not enter into 

it again, except perhaps in a veryfmail Quantity; For, 

the greatelt P^'rt of the Blood which goes out of the 

right Cavity of the Heart, piCfcs immfidiately out;of the 

Trunk of the Vl-uh arterkfa into the Aorta, whilft stber 

, Blood to fupply the Deleft of this, paffcs immediately out 

of the Veaa-c^i'Ja into the Trunk of the Arteria~'vem>Jki 

from whence it flows into the left Caviry of the Heart 

and is there dilated. 

T. wc* "i- Th3 Holes or Channels through which the Blood 

""h'k'J-^ pa!le.i in this manner in Children before they are born, 

7Jtl ihi'iva- sre flopped up by Degrees after they are bom; becaqfe 

tn, imim- they being then able to refpire, the Blood which comes 

'il'mti^- °^^ '^^ ^ '^^ Cavity of the Heart, is fufficientlycotrfol 

tttatbm^. ' andcondenfed before it enters into the left Cavity to nou- 

riJh the Fire whichis there- The latne Thing happens to 

the grcaceft Part of Beafts, whereas in Men, for wanr of 

Ufe, 
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TUfe; flicfe Chaririels are Hopped up, fo chaC in fix Weeks 
SOT Wo MOothsaftertheycomcintotheWorld, thetedoes 
not i^pear any Hole or Dufts ac aii. But becaufe there 
.CFC Ibme Animals, fucb as Duckt and Carmarattts, ' which 
■will Ibmeomes continue a long whae under Water, where 
;diey feek few Foodi and where they cannot breathe ; in 
■fiich Credcures, the Holes notr mentioned are not flopped 
-up, but they ttaks ufe of thetn all 'their Lives ; which is 
vmiag either to their conftant ufing of them, or elCe to 
the ^rdcular Nature of fuch Animals, whereby itis har- 
■der for them co dofe and be flopped up. 

6. And perhaps thofe -femous Divers imongfl the Anci- 6 
cnts, conccruine; whom Hifloriins relate, that they cimlimed /*" 
whekHutttiUkKT the fPkter to the jidfmratiovof all, wete 
.of fiich a wonderful Conftitntion of Body peciJiar to 
them, that their Blood kept open thofe PafTages, that it 
iDiffht run in them when there was Occaiion, as it did 
before they were born, and as it does in the Bodies of 
Ducks and Connoraots. 



CHAP. XIX. 

Of Waki^ tind Sleeping. 

'T'^HAT which Experience principally teaches us con- ^ ^.j,,^ 

M cerrang bating, is, that we are then in fuch a StatCj Hb^ m4 
93 to hear the Words of thofe that fpeafc to us, to fee Skiti>%' 
the bright Objeifts that are before our Eyes; in a Word* 
we then perceive, in all the ieveral Ways that we are ca- 
paldc of perceiving, when any Objefts afl with fufficient 
Force upon the Organs of our Senfcs. To which we 
may add, that we can then move our Bodies alfo feveral 
Ways juft as we pleafe. And Sleep, we fin:! by Experience, 
to be a State oppofire to ihis, in which the common \d:' 
ions ofexrernalObjeas upon theOt^ansof our Sehfes, do 
not raifc any Senfttion in us, and dutrng which out Bodies 
sppear to be at perfeiS Reft. 

2-, In order to account for thefe f.vo States, it is fuffi- .» (rfexie- 
cient to confider, that Waking confifts in cjiis, that the '^JJ^^, 
Animal Spirits being at that Time in great Plenty in ch= 
Brain, aod capable of being eafily determined to run from 
S 3 ihSncc 
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thence through all the Nerve*, tbey fill diein in fuck a 
manner as to keep all the Capillamaits of them ftretched, 
and diftinafcom each oihcr. For, tipon diis Su{^litioo> 
it is eafy to apprehend, that if any Obieaafieasaiy Part ■ 
of our Body, the Capillanients <x the Nerves which end 
in this Part, an traiifniit the Impreffioa which they re- 
cdve to that Place in the Brain which immediately excites 
a Seofadon in the Soul. It is aUbealy to conceive, that 
the Animal Spirits, being then £ent into feveral Mufcles, 
make the Parts of the Bcay into which thofe Mufcles arc 
infcrted, to move feveral Ways. 
..wkit 3. ASiate of Sleep bemg oppoUte tothat ofWakiiM[, 
Siuf^itpjii in order to determine what it confifts in. we need txSi 
"" fuppofe a diflercnt Difpofition in the Brain from thatwhicD 

caufed Waking. And as that conQIled in the Quantity of 
Spirits , the other, for the contrary Reafon, ought to be 
caiifcd by a Scarcity or Failure of Spirits; io that the 
Pores of the Brain, through which the Spirits u£jally run 
into the Nerves, not being kept open by the osntinual 
flowing of the Spirits, [fliut up of themfelves. The 
Confeqence of which will be, that the Animal Spirits, 
which were in the Nerves before, being dilSpated, 
and no qew ones flowing in, the CapiUaments of the 
Nerves will become (lack -and ibftand^^Icavetoeachother. 
And if at that time any Objedi makes an Impreflion on any 
Part of the Body, thofe Nerves cahnot tranfmit it to the 
Brain: Whence ir follows, that there can be noSenla- 
tion: Further, the Mufcles, which are then void of Spirits, 
being relaxed, are of no ufe to move the Members aito 
which chcy ate inferred ; nor can they any more contribute 
to keep the Body in any pariicular Poftiire, than if they were 
entirely deiiroyed. 
■ 4, Win 4- The aoling of the Pores of tfie Brain, which 
sUff-^yit 'are the Orifices of the Nerves, and confeguently Sleep, 
wi-aiiry. follows necei&rily from any great Lots of Spirits : Bui if 
therelbeafufficicnt Quantity of Spirits in the Brain which 
may be employed, if we make but a fmall Effort, to the 
AiitionsofWakin^, andwe do notemploy them; theBe- 
ginniiig of fuch Sleep may be faid lo be voluntary. For 
thjs we fee, that a Perlbn who finds himfelf difpofed to 
Sle:p, can forbear Sleeping for fome time, if he will, by 
apf>Lying himfeli' incentiy upon doing fomcthing, and em- 
ploying his Animal Spirits, which oiherwife would be ira- 
pbyed another, fWay, to Anions which ferve to keep 
bim awake. 

5. Since 
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-, 5. Saca dw Ammal Spirits are in very great Mitatioiv f"^'^ 
it is eafy to imagined that if they are not employ'd in ^^J^^ 
keejang us awake, but remain in the Blood, they muft 
iocreale the Agitaciwi of its ParU. And becaufe the In- 
crcafe of the Heat of the Blood and of that of all the 
„ Members, confifts in this, it follows; chat if we fleep in 
a Bed in the Depth of Winter, we grow wanner than if 
we kceptrarfiHvesawake. 

6. It may happen, chat while we are afleep, Ibmeofthe .^"i' 
AnimalSpiritswhichaieinthe^io.mayihakefomcofthe q^^^ 
Parts of the Brain,'1n the {ametnanncr as they would be 
Ihakcd by an external Objedt afFeding the Scnfes of the Bo- 
dy. Atid in this Cafe, tt^ere will be a'Seiifation raifed in the 

Soulj and fuch a Sort rf Perception as wc call aDrenm. 

7. And bc?aufct3iofc Parts of the Brain which are ufed 7.'P*r"' 
tobeOialcen by the A<3ion of fbme exteraial Otjcfa upan^)^*^*" 
thea, are more cafily a^tated than chofe which are al- in; whtt « 
ways at reft; therefore thefe are commonly put in Mo- *f« /*" 
tion by the Anknal Spirits while we are afleep ; which ■"* '* 
is the Reafon why we fcarcc ever dream of any Thing hi 

oui Sleep, but what we have feen when awake. 

8. And becaufe that great Variety of Ob^eiils which wc b, t^ 
have taken Notice of in the Courfe of our Lives, hath ^""7,^!J. 
agitated the Pans of the Brain in very different Manners j wJ^J/ ^" 
it would be a Wonder, if in our ni^riy Dreams, the A- 

nimal Spirits (hould at any Time move dicm othcrwife than 
aitf partly oneObjedwere prefcnt, and partly as if ano- 
ther were prefent; And thus the Perception railed in- the 
Soul> may fometimes be tht Heajef a Lton i^<m the Body 
of a Goaf, that is to lay, it is very hard for our Dreams 
ID be at any time r^ular and order^. 

9. TheNaturcof Sleepbeingmchas we have now de- $.»•«•. 
icribed^ it is evident, thM it may be interrupted, if any "J 'f'i^ 
of our Oigans of Senfc be fo fhaken, that the Impreffion ^'rf,'^ 
made upon it extends to the Brain: Forin thisCafe,thofe 

few Animal Spirits which remain in the Brain, and chofe , - 
wliich flow thither without Intertuptiouj may be employ'd 
to drive aw^ Sleep. 

10. Butif noObjea fhould ad thus ftrongly upon the io.jinth^-\ 
Oi^ans of tbeSenfes, yet Sleep muft necelTarily end after ^™ffiff~ i 
a cerrain Time. For the Animal Spirits which are pro- ji^"* 
duced in Sleep, willinTime become fo plentifiil, that 

they will be able of themfelves to open the Orifices ot 
the Nerves, and cofiU them fo muchasisnccellary.'codif- 
cogage the Capillamencsj and make them occaiion the 
Soul to fed Obje£b which touch the Body. Thus a Man 

S 3 that , 
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t^ratis aflccpin his Bed, may be awaked by^e Scrffation 
which is raifed in him by the Hardncfs of the MaCtrefs oa 
which he iiesj or by the Sieets being ruffled ^ or, as it verj^ 
often happens, by the Sen&tioo or Motion which he m^ 
have (0 go to SrooK ■ ; 



C H A P. XX. 

Of the CpHCoUion of Mem* 

■ \.rh4\tu QlNCE fume Part of chc Blood is [wri 
t-iif'iht^'^' ^""^ 'WO Animal Spines,- aj wasjuttnowe _ 
/W'. and amuchniore conlxieiable Part is.Cmplo^ecl to oomifli' 

or augment t)ie Body, it muif: necel&rily at laft be att' 
dr^ up if there were not z Supply of isw. Fur- 
ther, every one knows, and the continual Appetiiefrtncbi 
we have for Food, does moreover ihow, thai ii is tfomt- 
whidi fupplics this Lois, and/umiOies this Want, Iw be- 
ing chaogedandconverted-into Bloodj ButitiSiitOtfoe^ 
jy CO tell how fucli a wonderful Change is made. 
». The 0- 2. Daily Experience teaches us, that after the Vidhials are. 
{<«'"n{f'j' '"^ ^ S'^^ Manner ground, bruifed, and divided by du 
tiMiCsuutu- Teethj and moiflenedmthtbe Spittle, they go down into 
w- the Stomach, where. they continue to. be divuled into ftfll, ' 

■ ' fmaller Parts. Tliis fecond Divifion, which fo alters die 

Condition and Form, of the Food that we don't koowit. 
again, iswhatweciUCowoffiuw, which the Ancientslhought- 
was performed by the Heat of the Ventricle only. 
j.rsi T,. We mayventur^toaffirm, that the Ancients would 
F4«aafihcir not have taught this Opinion butfor want of a better: Not 
'"*"' that i: appeared fo them- defedive for want of fuificient 
Prooti; for the Authority of them that advancedit, wastn 
undeniable Proof according to the Cuftom of thole Times, 
when, in order :o eftablilh any Optnon, it was fufScieni 
to fay, ihatiiich an One was the Author of it. But tba: 
which created a Difficulty, even to them, was ; that they 
faw a great many Animals, in whofe Venrricle they could 
not oblerve any Heat, as for Initance in Fifhes, which 
nctvvithftanding did not want ConcodJion, nay had as 
good a one, as rhofe where the Heat is grcaceft of ail. 
Wherefore, that they might not be at a ftand. at a Time 
Vrben Pbildbpbei-s bad the Vanity to declare, that ;beTe wia 
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not any Thing that they did not undtrftand ,- they found 
cutaway to get rid of this Difficulty, by laying, that the 
Heat which ferved to coiWxxa Food, was a particular exrra- 
oi'dinary Heat, not at dl like that which wc peceive by our 
feeling. But this ij a meer Sophifm; for it fignifies no ' 
more than to iay, diat the Coijcodion of Foodie caufcd bv 
ibmcthing we do not at all -know what> which we call 
Heat. 

4. That the Miftake of the Ancients might appear more *■ ^^'_Cm- 
plain, I hare oftentiines ma'dc *e following Experiment, t^fi^lfli 
I procured 1 certain Quantity of thofe fmail Bones which thiHiatef:, 
arc at the extreme Parts Of thole Sheeps , Feet, whfch 1*^ *"»■«* 
they fell about half boiled j Part of thefe I put into a Pot 

almt)ft full' of Water, and boiled them over the Fire for 
n^ thrra Hours ^ after which the Bones did not appear 
to be at all dianged ; ' I gave the . other Part of them at 
the fatne tithe to a great Dog, ;vho devoured them im* 
mediately, and in three Homs I found thcfe Borres almcdt 
entirely concofted. Now the contrary ought to have hap- 
pened, if the Concot^on had been caufetfby the Heat on- 
ly; for the Heat in the Pot was much greater than that . 
in -the Dog's Stomach : Hence we may conclude, that 
Concot^ion is not performed in the manner the Ancients 
taugto 

5. The modfcm Chymiits have paved the Way to the ,J-f^i^ 
DilbaYcry of this Truth. For they have fhown in the c^,aii2' 
firft Place, that Liquids are the moft effeiftual Caufes of 

the Diffolution of hard Bodies ; and chat there arc fome 
Sorts of ji^ua-Fortii proper to dv^Iolye ibme Bodies, and 
other Sorts proper to dilTolve other Bodies. It is there- 
fore very realbnable to thinks that after the Food has 
been bruifedand'divided in the Mouth, it is/ as we faid be- 
fore, fwallowed down into the Stomach, after it is well 
mixed with the Spittle, which by the Motion of its Parts * 

while itcontinuesaLiquid, ferves like jiqua-Forrif to dif-' 
folve it further than the Teeth could do. And this is con- 
firmed from hence, thattheFoadis mucheafiertoconcoft, 
if it he well chewed and mixed with a good deal of S(Ht- ' , 
tic; then if it be leG chewed and fffallowcd down into the 
Stomach almoft dry. 

6. But this is not at all. For there are a great many «■ JV"^ 
Branches of Arteries, the Extremities of which are in the ';,", .^„ 
In-iide of the Stomach ; from fomc of which there gc- iht sitmtJi. 
nerally diftils another Sort of Aq«a-Fotti> much ftronger 

tKan the other, which mixing with the Spittle, helps it to 
diflblvc the Viflu^, and indeed does the moll towards it. 
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»3o ltOBAVMT$$YSTEii- R«1V; 

Towbicfaweniayaddftirtherj thatuvc may not H4ioUydif- 

figree wicb the Antients, that ihcfe two Sorts of Liquors. 

ID Man and in tbe greateft Part of Animalsi require Heat 

'^ intbeScomadi. in order.todillblretheVi^hiaiscixitained 

' ID it. 

y.Thiiitt y. Xhe Vii^uuls after being thus diflolred, go into tbe. .. 

fhf^'^' ^nteftin^' where it may be md, that a fccond or a third 

tfiiifiaiuii Concodion is made : For the Gall which continually diltiUs 

into them, and which tinifhtrcs the Vidhials almofl: as loon 

as rhey cotne out of tbe Stomachi finilhes, as the laft Di£^ 

fblvent, Whatthepiece^ngoncsonlybe^. 

t-ThstOt 8. If wl^ I have faid concerning the Gall docs not a- 

min'^'re- F^ '^''^ "^^ Opinion of fome Phyficians, whothinkthac . 

irni' the Gall is nothing but an Excrement and ofno u& in the 

Body, Ifliall not bp very uneafyatthati becaufe their O^ 
pinion isfpiar frombei^ fupportedbyRea&in, that itis 
diredly cdniradiifted by it. And indeed, (f the Gall were 
only ameer Ercremcnt, itis very probable, ibaiNature 
would radier have placed itat the further End than at the 
Beginning of the loteiHnes : For if their Opinion betrue, 
it ferves only to taint the Vii^tuaJs as foQn as it comes out 
pf the Stomach, before it ha^rniflied what ^ neceflary 
tonouriih the Body. 



!C H A P. xxr. 

pftht Motim of the ChjU. 

'-^'? TN' ^haC Manner foeycr theViiluals are prepared, when 

^ "' \ they enter into the Inteftincs, it is very certain) thM 

that Part which is feparared from them in order to be coa- 

■ verced intoBlood,miift be veryfluid, becaufe chePa£(ages 

it igoes through are fo finall as not tQ be difcovered by the 

Eye. This Liquor is what we call the fifcr/? which is fo- 

parated (whatever the Cau(c of that Separation bej from 

■ the other Matter whith is more groG, andmuft go Ibme 

Way to that Part of the Body where it is to be converted 

into Blood. 

■''?'^° *■ The Ancients, who piade Enquiry after thele two 

*!^Ltij^ Tt-j 1^, imagined that the Chyle was drawn out of the 

Inte,ftinea 
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I^iteftines by the ExcreKliiies of the Branches of the W«m- *»» t^ m»- 
Fortai to which they afcribed a Power of fucking. That "^^ '** 
after' thisj 'the Chyle-continued to run towards the Liver, 
by which ic is likewife bttraded, and into the Subftance of 
v^iidt it enters, and that at laft the Liver converts it in- 
nJBtood, 

3. TboughthisO;pnion\rasreccivedinthe Schodsfbr j-7%« 

a long time, yet were they forced to rejea ic at laft; be- J^^C""^ 
caule no Body undeiftood what that Vertue of fucking was s^mT^ 
which they afcribed to the mefentery Veins ,' nor what 
that Vertue of attraifting the Chyle and converting it into 
flood, conGfted in, which they aicribcd to the Liver j but 
chi^y becaule, according to tfa^t Opinion, the Chyle muft 
rim fixim the Inteftinej to the Liver, through thcrfe Veins 
which they adirm, carry the Kood at the lame Time with 3 
contrary Motion &om the Liver tb the Jnteftines, which 
without Doijbt is contrary to common Senfe and Rcafoa 

4. Indeed fihce it has been found out, that the Blood A-, ^j* 
circulates and runs out of the Branches of the coeiiack Ar- fnt^itjhf 
tpy into the Veins of the Mefentery, and fo is carried <** CmmiMi- 
from the Intefliues to the Liver; ic is rightly judged, chat Z^^'^''^ 
the Blood is fo far from hindring the Motion of the 

Chyle, that it cannot but contribute to make it move the 
cafier. 

5. But though the greatDiiBcultywhich was found in J'l^*' 
tiie Opinion of the Ancients, washerebyremoved; Wtthe i/ii,^^ ■ 
Difcovery which was fometime fince made of the Liteal f^iim im 
Veha, in which the Chyle appears vilibly to be contained, ^'ij' '•*• 
has caufed it to be entirely rejedled ; And except fome few jeati "^ 
of our old Phylicians, who can't bear to alter their Opinions, 

there isnoneat tills Day but hold, that the Chyle doesnoc 
enter into the me&ncery Veins at all, but only into the 
laifleal Veins. 

6. And there bcit^ yet no Doubt concerning the Place , *■ '^ 
where the Blood is made ; they ftre^t conclu&d rbat the f^.^^^ 
ladeal Veins did ferve as Channels to carry the Chyle Hi Ch!^, •/ 
direfliy from the Inteftines to the Liver. "" '■*'''• *-* 

7. However they were forced to rejeift this 0[»nion alfo, iJ'J*.'l^ 
upon finding by Experience; thatwhen the Liver of alive l,ig,,t',iu 
^imal is cut out of the Body, the laSeal Veins do not Lhxratas. 
empty thehifelves at all. For it isccrtain.thattf theChylc 
wencdiredily toiheLiver, thefc Veinsoughttogrowcmp- 

ty, becaulc all the Pallages through which it goes would 
be open. 

8. Durii^ 
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8. S[f »*« 8. Daring ihis Uncertairity 6f fte' Cootrc ^Bicti the 
^fi •/ ^ Chyle did jtakc ^ Mr. P«^/ thoi^fk 6f a; Ntcchdd of 
^' putting t&is Matter paft all pifpu'te. Jl fe an ExpfcrirnSot' . 

which he has made and Jhown a great mftny Titiies, ind" 
which difcovers the Coiu-re of the Chyte CO as it may bt' 
. ~ Icen with the Eya- Thetwo fiibclayiary Veins muft be tieJ 
a Kttle above the Place where they diifcnitge iliemfelvds in- 
to the Peita^ava^ that there may be no Communication 
■ becwirt that Part which is above the Ligatures, ailrf tlJat 
Patt which is below themi then hiving opened the rigjlt 
Cavity of the Heart, all the Blood which is beneatli the 
Ligatures mud be let out and carefully Wiped up with a 
Sponge i after which, haying firft fqueeied die ladeal Veins, 
then the Receptacle of tiie Chyle, afldlalt of all theDuft 
which goes along the Vertebrae, thefe Veflels will g'ow 
emptyone after another, andVoiTwillfM all the Chyle eo 
intotne right Cavity of the Heart. And this made usthitik, 
though we expeded another Paffage, that all the Chyle 
pafTes from thelnteftines into the laiSeal Veins; and from 
iheie Veins iqtothc Receptacle, and from theiice into thd 
fubclaviary Veins, whereitroixeSWilh theBlOod, andgo^ 
dircSly to the Heart. 
9.7**(i*e 9. NorisitatallnecelTary, iriOrder'toeJrpIafnhow /A* 
Uaui Cc''u,Chyh comes out of ihelnteflims, toafcribea Power of fuck- 
mOnu"' '"g "^^ ^^^ laiftciil Veins as the Ancients did to the mefch- 
tery Veins.. It is fufEcient to imagine, what is agreeable 
to Reafon and Experience ; that every Thing which is io 
the Inteftines is in a coiitiriual Fermentation or Action, 
which makes all the Paits to have a Tendency to dilate 
themfelves every \Vay. For, upon this Suppofition, it is 
cafy to apprehend)' that the fineft Parts, which art, the 
moft ptopH- to make Chyle, get through the Pores of the 
Inteftines and fo enter into the ladeal Veins. 
icTiatihi 10. The Courib of ihc Chyle was for a long Tiftic 
.c-jUnnit fhown by Experiments in Beafts only, which gives Occa- 
M« "'li* '''^Q f o them who are ftill of the Opinion of the Ancients, 
2»j?>. to contend] that ii does not move in the fame Manner in 
Men. However (his Matter is row put pail all Difpute 
by an Accident that has happened. Two drunken Soldi- 
e\i having quarrelled and fouTjht together, and one of 
them' being very much wounded, was carried to a Sur- 
.geon, but was juft dead when he got thither. This Sur- 

feon (Mr. Gaiau) who is very well .■ikilled in Anatomy, 
ept the Body, and ibmetime after having dilleSed it. 
he flisw'd the Motion of the Chyle to be the lame in Men 

as 



33. ID 9faAa. Sereral Feiiboi were fucceffirriy Witnefles 
to. tjhe Expenmont j Aad wbeil the Chyle would not lafl 
any longer, hefuiJldyedihe Wantof it, by putting the End 
of afinall Syringe into the Receptacle inainjeding fomo ' 
Mjlfci-ibl ay tiiaC Means, th^ Lw it dUctu^jt ielf in- 
to the right Cavity of the Heart, the fiimc as the Chyle 
did. If this Experiment be not fufficient to Ihew the 
Courfe of the Chjii}:.in The Pijdjfi I kntJw of no Means 
that diere can bcw deaumftratiE^ it. 



c HA p, xxir. , 

fftw the BMismade. 

IF what has been ^ concerning, the Courle of the t- T%Mitit 
Chyle Ik granted, the Opnion of the Ancients, that fj^t,"^^ 
the Blood is made in the Lirer, appears manifeiUy fidfe: '" , '"*' 
And there will be no Room to doubt but that the Chyle 
is convened into Blood in the Heart- 

a. As to the Mapna in which the Chyle is convmed ^- *■ 
iatoBlood, I fli^notfiyof the Heart what is ufually (^'"^ '' 
laid of the Liver, i«£. that, being it&lf redi it commu- 
nicates its Rednefs to the Chyle : For this, is not at all ne- 
cefEiry i for we very well know, that a Chicken, which 
has Blood in its Arteries and Veins, is generated from an 
E^ the Shell of which is white, the White of the Egg 
tranlparent> and in which there is no Rod at all. I thioK 
thcrobrci that it is more probable, that the Chyle be- 
comes red by the Alteration which the Ebullition it ac^ 
quires in the Heart makes in the Figure and Difpolitioa 
of its Parts. So that the Heart contributes no more to 
the makii:^ of the Blood then a Koeadii^ Trough ikies to 
the making of Paile. 

1. According to the diScrent Conftitutions of Men^ %.Wkta 
the Chyle is converted into Blood fooner in fome Per- '^^^^fj^ 
fpnsthanin others. And there are fome, whohave no foon- i.t7>mi>». 
cr eaten) but we may perceive by very vifible EfFedlsj fjf "f""" 
thatPartof theFoodis concodted, and the Juice got into Jj,"!/'"*' 
the Heart i For that Difpditiai to fleep which they have 
imnoediatdy after eating, cannot reafonaUy^be afcribcd to 
any Thing die but the Want of animal Spirits, which do 
not then breed in fb great Plenty in the Heart, becaufe 
iha 
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the Bloodwhich paflattuxjaghitat that Timeis be-- 
come too grafi aaiocxi by me Cbykc tgixiog with ky 



. CHAP. XXIII, 

Of the EX CREMENTS, 

■t.oftht CINCE wa itc'illurea"that all thePafcsbf Ac Food 
i^^iSati O ihac vre take irt not converted into Chyle, but that 
mcMti!"^ a gieatDeal of it t^coifiesa^uiele^ Excrement; it is ve- 
ry rcafonable to think' allbj 'that all ihe'Chyle is not con- 
verted LntD Blood,, nor all ^hcBlopft ^pljted rotheNou- 
riihtrer.tof our "BodJeSV Sff thit'ttiere arc fcveral Sorts 
of ExcrciTis/itif and of a very dififerent Natucej which 
are alfo feparatcd in fevera! dlfifertnt Manners from the 
Bod»;< And 'indeed we may affirm, chat there- is ho Part 
of the Body but wliat will- become at Uft an ExiremeTit j 
becaufc there is no Part whidi at /bme Time or other 
ihall not be feparated frorrt the Body, feeiogit is in' 
perpetual Change, and fubrifts fey Rich Change; 
i.n»i); 2. Tlie Pbrtsof thE Fdod w^icftare not converted in-. 
fmunifiin toChylc, bcii^ groffcr and HOE fo fluid as thc ChyJc, can- 
^'(^^ not pafi along with it into the .lacteal Veins, but are diC- 
atStt^rt- chai^ by an Intoftine appointed for that Purpofe. But 
y*» w it is not tbos with the Chj'ic in Refpefl: to tne Blood ; 
Smm'. for both thefc being equally fluid, we may very well ima- 
gine, thit all [he Parts of the Chyle which arc not con- 
verted into Blood, and which confcquently arc a Kind 
of Excrement, follow it every where, (6 that they goto- 
geriier all the Way. And chis is ths Reafon why the An- 
cients, who 'believed that the Blood was made in the Li- 
ver, affirmed ,- that at the making of the Blood the Excre- ' 
mcnts of it were carried from the Liver through all the 
Veins'; but that fomc Part of them was arcrafted by the 
Kidneys in Order to maketWo?^ and the other Part went 
off in Stuiat through all the Parts of the Body indifle- 
rently. 
',. TM 3. This Ofwnion appeared very plaufible, both becaufe 
tui Of«im the Blood which is let out of the Veins, if it be left to 
"*j"'B^'f fettle alitrle, is found to be full of a certain Scram which 
I,*rt!f.v;. \er,- much refembles Urine; and alfo becaufe the Kidneys 
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are ptaccd juft by the EXTremities of the cmulgent Veins 

and ArccHcs, ibrough which *c conceive the Parts of 

the Urine are able to pafs. And though fome PerfonS 

Kjei^d tBis Opinion at firft, and fcemed cbntbundcd at 

it> bcoMfe ![ fuppofcd an unintdligibie Attradiort) the i 

Sphere rf Whofe Aflivity reached from the Kidneys to 

the extreme Parts of the Body ; yet this Dlffinjity feem'd 

to be taken off by the Diicoveryof the Circulation of 

the Blood'. For they imagined that as the Blood pafled 

condnualiy out of the Artery into the emul^ent Vein, the 

Parts of the Vrive which are mixed with it there, might 

difcharge themfclves through fuch Pores as would carry 

them to the Kidneys- Nor' was there any further Need 

of afcribingany attraaive Vertue tothe'Kidneys, becaufe 

the Urme may get thither in the ferae Manner, as the 

Meal docs though the Holes of a Sieve into the Bakers 

Trough, though there be no attradive Vcrtue in it. And 

thus [his Opinion had all the Appearance of Truth in 

it. 

4- Biit fince Philofophy began' to be improved with . *■ ^' '* 
greater Diligence than formerly, and Nature has been ''h^*', ' 
more etafily enquired into ; though it is beKeved that fi^ ^'Sn* 
the Urine does go that Way V^hich we juft now mend- ^^t* ^'7* 
oned, yet they l^n to fuff ed that there is another Way b./^) ta«. 
befides, through which it gets into the Kidneys and then 
into the Bladder. The Reafons for this feem to be very 
ftrong. For Virfi, we find that if a Perfon be let Blood 
immftiiardy after having eaten Gariick or Sparagrafs; nei- 
ther the Blond nor the Serum will fmell of it as the Urine 
does ; which it ought to do if the Urine were only the 
Serum of the~Bldod. SecaaiUy, It is very difficult to con- 
ceive how they who drink any iarge Quantity of Water, 
efpecially any Mineral Water, (hould have it get through 
them fo foon, if it does not go- into the Bladder fome 
fliorter Way than that which I have mentioned. I forbear 
taking Notice of whai: Alteration and Change it muft 
make in the Motion oS the Heart, and Temperature of 
the whole Body, by pading through the Heart in ft> laige 
a Quantity as itmuft do. And fiirther yet, it has not 
been hitherto obferved that the Serum of the Biood is al- ' 
\rays tranfparcnt, and exadly of the fame Colour with 
the Urine. Alt thefe Reafons have caufed the Phylicians 
to begin to fufpeft, and to propole ths following Quefti- 
on to \x debared, vk. Whether the Vrine be not an Ex- 
crement of the firft Concoflion, that is, fuch as arifes 
from ths Prepaiatbn of the Chyle onlyj and not from 
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the CoaraGon (^ the Ch^le into. Blood. As for my 
Iclf, I think this Sulpicion ;s very well grDundedj and.X 
am very much JDcIinad to think, that t£re is fome PsC- 
{age, through which* Part of the Urine may pais out oif 
tlK Receptacle of 'the Chyi^ immediate!}' intp the Kid- 
neys. But becaulc I have not yec met with aoff "Ex^eo- 
meaz to confirm this Conjeftiiref I Jhall dstermios no- 
thing further about it. ' . 
r. Ttmig* 5. As to the Paffiges out of the Cavity of the Uretew 
t^u^tir'mi "^^ ^^'^ Bladder, though they are aot at all vifible, as 
ifii j>h til' was oblerved before, yet we aie Aire that their Con- 
3imMir. fbii&ioQ is fuch, as that they have Itnall Valves whicb 
•will permit the Urine to go aown into die Bladder, vbA 
HOI iufFer it to return into the Ureters again. For if 
a Bladder be taken out of the Body of an Animal> and 
filled full of Water, there will not run a Drew* of it out 
fOT a m'cat many I>»ys, cbac is, till it is decayed i wberpts 
if the infide be turned outwards and then it be filled with 
Water, it will all run out in two or three Hours. 
. 6- Of 6. The Particles of Sweat difchai^ ibemfeivcs (romi 
SiHdf. jjjg Blood, at the Time that it gets out of the Pores of 
(he Arteries to caufe Nutritioni and it flies quite off fixnn 
the Body by the fmdl Spaces which are between the 
Fibres of the Flefti. 
■ 7. Wiiai J. [c is highly probaUe that the . Matter of Sweat is 
tUM«m,f the fame as that of Vrim ; for, befides fiodii^ the fame 
Sort of Salt in S-weat that we do in IWiwj we ^<o ice 
that the more^wfuf there is, the iels is the XJriae. 



CHAP. XXIV. 
Of Hunger aad Thirfi. 

TJVxger and Thirjl are two Senlationa or two naturji 
y '^ Appetites which are excited in the Soul from Time 
' to Time by the A^ion of the Nerves of the Stomach 
and Throat. And in Order to fee how this is done, wc 
muftobfcrve, that when cheScomachisemptyj jthatis, ;not 
filled with Victuals to caufe Nourillimenti then the Li- 
quor which conftintly defceadi from the Arcedes into the 
Stomach, 
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^toipftchj and which commonly ferves to digeft the Vi- 
fluals' which are there, findmg nothir^ for them to aSt 
upoiij agitate ajid Oiake the Nerves of the Stomach; 
yjOJch Motion "being carried to the Brain, excites in the - 
SffiJj the Setifation or Appetite of Hunger. 
" 2.' And if the Humour which conftantly afcends from «■ l^» 
the Stomach to the Thrpttj ip the Form of a roolft and fi/^^^ 
jgroJs VapQurj in Order to keep the Parts as codft as is 
pTOTcr fw the Good of the Body, be too much heated 
andin toogreatAgicatiorij either becaufe^tis nottcmpered, 
with fome other Uquor, or becaufe the Heat whigb is all 
over the Body increafes rhe Agitation of it, or any other 
Camle wbatfccTer; fo thatitaiccndsintheFormrf Airor 
<rffofl]everyfine Vapaurj tjien inftead of moifteniog and 
cooling the Throat, it will hea: and dry jtj and this wiU 
caufe a Motion in the Nervesj proper to excite in us the 
.Seniation of Thirft, 



CHAP. XXV. 

Of Sick»efs Mid Heahk 

tJEj^LTH is a particular Difpofitlon of the Body ^'v^T^ 
•'■■^ whereby it is enabled readily to perform all the Duties ' "' 

belon^ng to it. 

2. Two Things generally go to this Di([X)fition ; name- i,tn*tli 
ly, a fit Coafirniiibnoftfx Parts, and z jufi Temperatitre tf"'^'^' '*• 
them. Which two Things come p-etty-neariy to oneand 

the lame. Forby the Word Tm^arature we me^ a parti- 
cular Mixture an^ ,Copibjna(ior) <rf Qpalities; and by all 
that has been faid in fevcral Places in this Treatiie, it is c- 
videntj that what we call a ^ality, is nothing elfe but 3 
particular Difpoiition and Texture oi finall iniffrceptible 
tarts-, which compofe the larger vipbit Parts of the Body. 

3. Skknejt, on the contrary, is a particular Difpoiition .Vj^'^ 
of the Parts of the Body, which renders them incapable *""■''"■ 
of duly performing (heir refpedtive Funflions. 

4. Though Sicknefs attacks the whole Manj yetitcort- 4- 3^. 
fills chiefly in the Body ; and the Pains which it caufes in %f^ ^J[ 
the i^w^are only Confet^uences of it, as appears from 

. hence, that by ufingRetneoic* which affed only the Body, 
and 
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■ndreducesit to its former State, all the Pains and Uneafr 
, neis, which the Mind feels, immediately ceafe. 
r- Of Di. 5. There are generally reckoned two Sorp cif DifteOipers, , 
■^™J.^^- the one confifts in a bad QaJlriiUhn of the Parts, as vAen 
'iwt^*- they are too large or coo imall> ot not of the Shape that 
Sim »/ lit they ought to be. 

^"s.'ofDi- ^- ^^ ^^^'^ oinriflB in an iBTea^atitre ; that is, in 4 
ficK^triAri- pafticitlaT Mixture of the S^aUties ^ the Bodf which isDOC 
>« ^™ 'fl fuch as it ought to be. And we call it a maiifefiiU Tem~ 
'^"'""' peratare if we know the Qualities which are in Disorder ; 
but we Call it occult, when tbe Qualities and the Caufe are 
uoknown, 
7.ofthi 7. All Diflempers'are generally owir^ to the ill Re- 
<Mi<fDi- gutation of our Lives, either from too much or too lit^ 
/«5wi. (ig g^p^ j.^ toMch or, too little Ejercife, &c. Somtf- 
titnes thCT are cauTed by Thii^ without, and Very often b^ 
the Abule of Food; that is, by our Intemperance in eat- 
ing and drinking; which is fo much the mote injuridus to 
us, becaufe ir af^ds us inwardly. 
S. m-i- %_ [vly Defign is not to treat of particular Diftetnpc*9 
"" "' here : However there is an extraordinary kind of Burn- 
ing in the Body, which PhyficianS call a Fever, which I 
cannot wholly pais by in Silence ; and there is the morti 
Reafon to enquire about it, becaule this DiHemper gfies a- 
longwich almofl; all others; and befido^, its lutertniHiota 
are the moft furprifing to all Philofopbers. 



CHAP. XXVI. 
Of aF nVB R. 



'^' A FTER what has been ah-eadykid down C<mcemii»! 
/i. the Conflrudioa of a hutnan Body, it will be eafy 
to explain all the furpirmg Phjcnomcna or Sy^tomi of a 
Fever. Fdrwe need only coinaagine, a QnallPartof our 
Blood or any of thofe Juices which are miXed with it as k 
runs lowardstheHeart, any Wayto llagnitein fomePart 
of rhe Body, fo that it does not b^in to move for foine 
Time, till it lie lb conupted, that it refcmbles green Wood . 
when it bcfiins to bum; thatis^ asfuchWoodi wbenitis 
- ■ firOF 
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fiiftUidup(»itbeFire> feeros not be difpo&d to burUfbut 
ruber extinguiihes the Firej lb likewifcj this bnaJl P(X' 
lioa of corrupted Juice, has no Tcodency to grow hot 
and dilate it iclf at firft, when it paQes through iIk HeatL 
And 35 green Wood bums afterwaids brighter and toore 
fiercdyi than that which is dry> lb allb does this Juice at 
lcii|th grow hotter and dilates it felf more> than ibc Blood 
ordinaiuy docs. 

a. Now this being fuppofed. We are furc in the firft i. rn* 
Place, that when this fli^gifli Humour begins to move '^"^ 
from the Place in which it, was corrupted (which I IhaD ft^^* 
bcDce forth call the Seat of the Fevtr) and to mit with n ^nmh. 
the Blood ; it will hinder it Irom diktit^ itfelf as uTual in 
palfii^ throueb the Heart, and confequendy the. Heart 
add Rllfc wiffthen beat very isiint. 

3. And what ought particularly to be oblerred here ^y^J** 
k, that the vital Spirits moving much flower than ufiial *"'*»• 
in the Body, die Agitation of the Particles which is 

kept up by them, anoin which the ordinary Heat of the 
Btwy confiftj, muft be very much diminilhed. Whencfe 
it fiivlows^ dot we muft feel a certain Coldne&i which 'a 
Called cbe mU fit of a Fever ; which may be attended 
with Ibme fliarp or rainc Tuntthtt^ according as the cor- 
rupted Matter, which runs in the Arteries agitates the in- 
ner Coats of them ^ or according as Ibme of its Parts* 
which get through the Pores of me Arteries, diSerendjr 
move me Capiluments of the Nerves which they meet ia 
their PalE^. 

4. And becaule in this State it is impoflible but that 4-Af 
fewer Animal Spirits ftioiild be produced and diofe Ids ^jjji^, 
witated dian ufual ; therefore thofe of them which are 

felt towards any Mufcle, either to move the Body or to 
keep it in a particular Pofture, art neither ftrong enough, 
nor, fufSciently numerous to prds ^ainlt and ftop, up me 
V^ves of ±e Pores fo dole, but that they are able to 
get out i In the fame manner as when a little Air 
drawn into the Bellows gets out again, becaufe it cannot 
rrds cbe Flap ftrong raough againfl: the Hole j fo the 
Spirits fait into the Mufcles* get out, and go along with 
s trembling Modon frOm one Mufcle to another, and 
fo draw the Members by turns to the oppofite Sides, and 
make themffiakc; that is. caufe that 2>emiJ!i»^ which ufu- 
ftlly attends the Shivering or Co\dne£s in a Fever. 

5. And though »11 tM corrupted Matter may perhaps .t-IF^ 
"have pafled through the Heart & le& than half ap Hour, * »^^ 

Vof II. T y« 
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(■ubmm yet it iaay make the Shtvering coatinuc much longer; be- 

^trnMn^ caufc this Matter which is mixed with the Blood may re- 

' turn to the Heart agaiii) with as tittle DilixilitioQ tx> dilate 

it felf as it had tbe firft Time it patTed through it. 

6. Htw if. As ffeea Wood after it is once heated, burns fiercer 

tbAfftma/thiUidry Woodj £3 the corrupted Matteti after it has pafled 

*a^^u fo^^r*! Times throi^h the Hcan, may at laft acquire fuch 

kmn. % Dili)ofiticm, as to be very much rarified, and to come 

out of the Heartj very much quicker and more agitated 

than the Blood ufually ooes j and this is fuScient to produce 

all thoie Effc»as, which we experience in that State, csi\- 

ed tin hat ^t rf tbe Fever, which fucceeds the gresu 

Coldneis. 

7^. ofiti 7. And, jfi/, is to die Beating of the Pulie, it is evi- 

^'j^'-''^^ dent,, ihac it muft be quicker and higher than ufual) be- 

tievtiamt Caufe the Blood flows quicker into the Arteries, and with 

HHt tfii, greater Fofce and Agitation than it commonly docs. We 

"""■ ought alfo to perceive a very eictraotdinary Heat, because 

the Blood which comes boiling, as ic were, out <^ the 

Heart, is carried vdry fwifdy to the extreme Parts of the 

Body> (without having any Time to coci it felf by the 

Length of the W^ay, 

1. Th, 8. Further, becaufe in this State, a very lai^ Quanti- 

Diffiailij tf ry of animal Spirit get into the Brain, said from mence 

^'^^^',t 'ito^e Nerves i therfc rauft ncceCGirily arifc a n^ubj 

Hrtdeni tn Jleeping, Pains in the Head, and that very trmihlefomt 

Mmieri' TeaJeHiefs tahich we have in ail the Mmhen if the Body. 

9-QfaDc- 9- It may alfo happen, that the animal Spirits, whidh 

Uritpa. run irr^nlarly in the Brain without any certain Determi^ 

nadon, and which are very ilrong at tnat Time, may of 

themi'eivcs force open ana agiutc fome Pans of it, in the 

fime Manner as they are ai other Times by external Ob- 

jei^s; wherefore we ought then to fee fuch Objeds as if 

they were reilly prefcnt; and herein contijl thofe ftroag 

DeSria which fometimes affed iick Perfons fo much. 

10. wjjj icr. Add if the Diftemper continues long; dien be- 

^"I"*'" caufe the Pirts of the Biood which ufed to tiim toNoit- 

■,«*, riihment ar^ in much greater Motion dian ordinary, or 

than is neeefi&ry for them to be employed ulefully; they 

may not Hop in fuch Races where they are wanted, 

and where they mkht be ap^yed to Nourifliment j 

but pafs off in the R>rm of Sweat or iafcnfible Pcrtpi- 

ration : And thus the Body may grow lean, in the lame 

Manner as Plants wither in a very hot Summer, bccaute 

the Juices which ought to nouiifh diem} pa[s through 

their Pores without ftoppim. 

II. Ahd 
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11. And tibere willbeno doubt but that a Fevet "BP" i^c«- 
ncrated in die Manner I have been lpeaMng> if we coD-^tTawiCf 
fider. that when there is any Pus made in aa Abfeefi, tu,. ' 
or occa&oned by any Wound, in a Body otherwife ia 
Health) a Fever generally enfues ; and when this Pus 

Cmfes Or makes its Way out of the Body^ the Fever as 
generally |pe« off with i& 

12. Finally, ihcM^ the Matter which kindles the n. hm 
Fever, may ceafe any more to flow fron? its Seat Or % ''^^ 
Reoeptaclcj and though there be no new Matter mixed ^i'^. 
With the Blood [diat goes to the Heart; yet that which HMtM, 

is ahready miwd widi it, may be fuiEdent to make the 
Fever increaie, tiUafter agreat m»iy Circulations, it be 
dilSpated. aod the Blood io purifi«( thai itis reduced 
very near to that ^Temperaturei which PhyQcians call 
ImiahU. Ia die lame Manner as Wiop becomes fiitc 
at lall, WworkiHginrhe Vefla. 

13. Wflen the. Fever once comes to decline thusi it u-*** 
Ought not to return again. Notwithflandiqg there may *«"*'"*' 

. remain a Kind 5}f Ferment, or certain evil DifpoHcions. 
in that Place where the Hood is firfli corrupted ; which 
may itgain vit^aie,«nd corrupt the Blood whicn gets thither, 
till by Donees it come to Maturity, ^d running into 
the Heart as the firft did, caule the umj: Symptoms. 

14. WlJence we may conclude that the JDiihrmper will 14. Of tut 
be a ^Hortm Fever, if the Portion of Blood which ftag- 1^^**" 
nates will take up three Days befcHe it comes to Matu- 

n^ and be capabV erf' funning in^ the Heart aloi^ wiih 
the reft of the Slood. If it i^es up but two Daysj it 
willbe a ttrtum Fever ^ and If it continually runsthen it 
Willbea MxroMtf^Fevcr: ^tDdJaflly, iiisicoHimuidVeiex 
nmtb Ineriafi, when the corr Jpced Matter has (o vitiated 
the Blood, that it has not Time, betwixt the laft Drop of 
ihepreccedingcorrupted Matter comingout of the Heart, 
and the firft DrOp of ocw Matter cdleflBd again, run- 
nii^ into it; to purify it felf ; For then> there is an Op- 
portunity for the corrupted Matter, which is very much 
difpo(cd to infiame, to go in great Quantiiy to the Hearc> 
and lb conlcqu^tly to caufe a more violent Heat- 

ly. And this is confirmed from hence; that this Mat- ifJIii^ 
ter which we have compared to green Wood, muft firft '^^^^ 
cool the Blood a lictk, before it felf can be rarified and.fW 
beared beyond what the Blood ufually is; And thus, the "''* ^ 
firft Time that it paQes through the Heart, it caufes fome "'^'' 
&EI0 Shiveriug?) and fbme Dtlpofitions to lleep, fuch as 
T a Yawnii^ 
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Ykwnin^ and DrowQnels, which precede the Incrtafi of 
the I'ever. ' 

It is impofTible to e^uft this whole Subjcd. The 
humaDC Bod? is io wonderfully fraCncd ; thai the leail 
Fart c^ it will take up a Man's whde L^ co'underftand 
it thoroug% : But btSaufc it is very dangerous to be tnif- 
taken in fo important a Matter, upctn which One's Lite 
many Times depends, and to realcm and argue upon faUe 
Principles* (ss we fee is perpetually done every Day;) and 
becaufe, we have but juft begun to undecavc outlives 
in an infinite Number of THii^, which we Windiv re- 
ceived from the Ancients as true; we muft wait, tiu wc 
Can get more Knowledge, from the Enieriments which 
<fb tnany. learned GenuemeO cS die ramtXB Acadenjy 
are continually makit^ with Jbgddd'Succefi: That by 
following the Ltzhtandpurfuingdie DilcovaiesoftheK 
great Geniu^s and fiift Mafters di Scknce. we may widi 
more Afliirance foeak cooceming lb nice and iaiportant ■ 
Sutjjet^ i of whtcb what we do ^already know, as litde 
as it is, [dainly fliows lis, that whole Scboob hne been 
decaved for many Ages, tn eflablilliing dieir Mudms and 
' Dccreesj the very Foundation cS whion is bUe. Where- 
fore, when Aefe Gentlemen fhall be pleated to commu- 
nicate to the Publick. what they have by their Labour 
and Care dilcovered ; I hope they will permit me w 
make Ufe of their Difcoveries, and to look up«i them as 
belonging co me, in the Ufc and Application which I ex- 
pea one Day to make of them ; not by cenfurii^ what 
th^ intended for Inftrndion, but that I may correft my 
felt if is does not appear to agree with me Principles 
which I have laid down, or elfe that I may be the more 
ftrongly confirmed in the Trudi of them. 
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